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PREFACE . • • • 

» ^ ■ ^ — - . " 

The Scientific Manpower Commission was established in 1953 to collect, 

' analyze. and disseminate rel-iable information pQr^aining to the scientific and techno- 

logical jpanpower resources of the United Spates. In the early* 1970's , an increasing 

national emphasis on ^qual opportuni tie's for women and minorities led the Comriissiop 

to compile statistics related to women and. minorities in, the sciences and engineering, 

. ■ # > 

and ultimately to publish Ifhat compilation, including data on other professionals , and 



to keep it current.* ^ * - * 

This report focuses on a study of the labor force participation of women 
trained Irj science and engineering^ including the rates of participation of various 
groups of women,- tlie opportunities for participation in science and engineering, and 
the reasons for withdrajwal fr«n and plans to return to «the- labor force. 

Inspired by an NSF ffnding that .women trained In science and engineering were 
less likely to be in the TaBpr force tlian were all women wi^^h similar amounts of edu- 
cation In 1974 - a f1,riding now known to be erroneous - the staff of the Scientific 
inpowet* Cojimissipn undel-took to 'investigate as many data sources as .would be available 
Irer, a period of 18 months, and to contact a number of individual women -to learn more . 
about the problems behind the .statistics. • . ' . _ 

Our thsk'as we saw it was to Team everything we could about labor force . 
part1c1plitiotf*of women trained in science and engineering. In the process, we found 
some l^ri^ulng questions we would like to s^e Investigated further such as the relation 
sh4p of a spouses' field and degree level to -the labor force participation and job 

opportunities of married women l^cientists and engineers. Our principal finding - that 

' ' ' ' ' . ■ • «> 

women with training in science and engineering are more likely than all women with 

^fmHar^ amounts of, education to participate, in the labor force has now been 'confirmed 

by a revision of the NSF data that^inspired our search. We believe the studly sub- 

stan^iates our principal reconmendatiori for .better statistical monitoring "of the numbers 



* Professional Won>en and Minorities - A Manpower Data Resource Service , by Betty M. 
Vetter, Eleanor L. Babco and Judith'E. Mdlntire, First Edition, June 197?; Second . 
Edition, November 1978 » I 



and characteristics of women in the science and engineering latior-#o^e. so that 
progress toward utilization of adequate numbers and proportions of women in U.S. *• ^ 
science and engineering can be accurately measured and ultimately attained. 
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. . SUMMARY OF FINDINGS • • 

• ALTHOUGH THE PROPORTION 0? WOMEN AMONG SCIENTISTS AND-^ENGRJEERS REMAINS WELL 
BELOW THEIR gJlOPORTiON OF THE POPULATIQJf. THEIR SHARE OF EARNED DEGREES IN THE SCIENCES 
IS INCRE^iSING STEADILY. ' ' ' " ^ . ' 

Between 1972 and 1976, womefl's share of earned science and engineering degrees 
at the bachelor's level rose from 28% to 32.5%; at the master's le^el from 18% to 22%; * 
and at the doctorate' level from 10% to 17%. ' * . ' 

However, w«fien are stil'l concentrated in the fields of psychology, social 
sciences and biqlogical Sciences rather than in physical and computer sciences, and 
engineering. * , . ♦ " ^ ^ * ^ 

• • WOMEN TRAINED lN|CIENCE AND ENGINEERING ARE, MORE LIKELY" THAN ALL WOMEN . 

COLLEGE GRADUATES TO>BE IN THE LABOR FORCE. . ' ^ ^ 

About '62% of all women graduates, and 65% to 90% of women science and engi- 
' neering graduates from the various survey populations in this study were currently in. 
the .labbr force Wh(M( surveyed. • 

The Natfonal Scienc6 Foundatioii finding in. 1977 that only 53% of women scien- 
tists and engineers were in the labor force in 1974 has nofef been revised to 84.5% • 
• WOMEN SCIENCE JkND ENGINEERING GRADUATES |\RE SOMEWHAT HORE LIKELY THAN MEN TO 

BE EMPLOYED PART-TIME> BUT SIMILAR PROPORTIONS OF BOTH SEXES WHO ARE EMPLOYED .PjftRT- * 
TIME ARE -SEEKING FULL-TIME EMPLOYMENT. . , ' ' • 

Among 1974 and 1975 bachelor's graduates' in 1976, 13% .of men and 16% of vipwien 
were employed part-time, but about jZe-fourth pf both mefi and women t#ere' seekina full- 
time jobs. • ' 

• IN ALMOST EVERY FIELD OF DEGREE IN SCIENCE OR ENGINEERING, CONSIDERABLY t|IGHER 
. PI^OPORTIONS OF WOMEN GRADUATES THAN QF MEN ARE EMPLOYED OUTSIDE OF SCIENCE AND ENGI- 
NEERING: AND HIGHER PROPORTIONS OF "w»1EN THAN OF' MEN SAY THAT. THE*" REASON IS UNAVAIL- 

. ABILITY OF SCIENCE AND ENGINEERING JOBS. N 

Among 1974 and 1975 bachelor's graduates ih 1976, 47% ofjnen and 69% of women 
who were employed full-time were employed outside of science and e^rigi^eering; and 33% 

ERIC . \ ^ 
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of tliose men and 36% of the women said this was because no science or eriglheering jobs - 

were avail^bl?. Data on master's graduates are similar. 

Although much of the total dif»ference ^is related to field of^degree, the 

difference persists in almost every field. 9 " * 

-A similar pattern exists among 1972 and 1976 graduates surveyed in 1978, al- 
' ' * ' ' ^ ■■ ■ . • 

fhough the reasons for einployment outside science and engineering are not available fpr 

these classes. . ^ ' • . ^ 

• * THE HIGHER THE EARNED DEGREP LEVEL. THE STRONGER THE .AHACHMENT TO THE LABOR 

FORCE. REGARDLESS OF ANY OTHER FACTORS. ' *. " * - 

. „ , . ^ v.. 

, Labor force, participation among the wonen in the samples analyzed in this 

« ** 

study varies with age. parentarT status and-age of children, and field X)f degree, among 

K ' ■' ■• ^ J 

other things. Regardless of any or these^ factors , one or* itiore graduate degrees resuTt 
in higher labo^j fovce participation. The participation rates for women in these samples 
wh^se highest degree^is the J^chelor's^ range from 55% to'*^%. Among wbmerf whose highest 
degree is the doctorate,' 86% to 100% are in ihe labor force while women at the master '.s 
X ' level shbw labor force participation rates ranging from 7S% to 96%. x 
• • AMONG RECENT. GRADUATES, THE PRINCIPAL REASON FOR ING OUT OF THE LABOR 

- FORCEPS FULL-TIME GRADUATE STUDY. / • / 

* ' • * . . 'M 

Among 1974 and 1*975 science and engineering graduates surveyed in 1976, and 

1976 graduates surveyed in 1978, about 15% of both men and women w6re out of the labor 

. force. However, two- thirds of these graduates of both sexes who were out of the .labor 

foi^e were full-time students. ' . 

miore than 92% of the women among the recent bachelor's and master's graduates 

in both of 'these surveys were either full-time graduate students or w^re in the laJRfr 



* force one to two years after earning that degree. . ^ , . 

^ •. AMONG RECENT GRADUATES AT THE BACHELOR'5 AND MASTER:s LEVEL, SIMILAR PRO- 
H^ORTIONS OF MEN AND WOMEN ARE INVOLiED IN GRADUATE »^^Ut)Y. f ' 

Among 1-974 and 1975 bachelor's graduates In T976. 40% of men dfid ^6% of women 
were graduate students. Among the mastfer'sf graduates of those two years ^ 31% of men 

» " ■ ' 
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and 32% of women were students in 1976. A majoritfy 3f ar^iduate students of both sexes 
are also employed, either full or part-time. , 

'field of' science' or engineering degree is strongly related to labor fo^ce 
participation of women.' in general. fields showing strong labor market demand as 
indicated by lowe? unemployment rates and higher salary levels also show higher labor 
force/rjrticipation rat^s. 

Social sci^ces, biological sciences, psychology aind mathematical sciences 
>re the fields showing the largest proportions of women graduates out of the labor force 
for all reasons except full-time study.' These are also the field§ that have the highest 
unemployment rates for both men and women; the lowest salary scales among the science 
vtletds; lind the highest proportion of women undergraduatesi^. ^ 

Conversely, engineerirtg and the physical sciences, the fields with the lowest 
unemployment. rates for both sexesi the higher salaries within S/E fiel'ds, and the 
smaller proportion of women among graduates show higher proportions of vwmen graduates 
\in the labor forqe. * \ 

• UNEMPLOYMENT RATES 70R i^MEN SCIENTISTS AND ENG^NEER^ ARE CONSISTENTLY HIGHER* 
THAN FOR MEN. BUT AMONG RECENT GRADUATES THIS DIFFEBENTiAL RESULTS PRji^NCIPALLY FROM ' 
THE CONCElSTRATION OF WOMEN IN FIELDS SHOWING A HIGHER UNEMPLOYMENT RATE FOR BOTH SEXES. 

AnK)ng 1976 graduates surveyed in 1978, the unemployment rate for men was 3.0% 
and for w(»i«n 5.8% at the bachelor's level; 2.7% for n«n and S A%J^^ mmeriyht the 
master's level.' Tte '^ighest differential in ursBmployn^nt rates between men and wanen 
ts. in the biologica\ sciences, the social sciences and psychology,, where wipen graduates 

are concentrated and where the unemployn^nt rates for both sexes are higher than average 

* / " 

The 1978 ^nemployn^nt rate of 1972 graduates is 1.6% foV* men and 3.5% for 

wcxnen who earned a bachelor's degree in 1972; 1.1% for nen and 4.0% for wcxi^n who earned 

p ' 

* m ' ' * 

a master's degree in 1972; and the higher unemployment rate* for women applies in almost 
every field. 

• IN ALMOST EVERY INSJAIJgE. SALARIES PAID TO WW1EN ARE BELOW THOSE PAID TO MEN, 
AND THE SALARY GAP WIDENS WITH AGE. - ^' 



The salary gap between men and women is less in 197S for the 1976 class than 
for the . 1972 graduates, but the difference persists in almost all Helds. . 

For. women, as for men, salaries for some degree fields are significantly , 
* * - - . 

higher than for others. Fields reporting the lowest salaries (the life sciences, the 

social sciences and psychology) also are the fields with the highest concentration 

women. 

• AMONG OLDprl^EN GRADUATES l^ SCIENCE AND ENGINEERING, THE PRINCIPAL REASON 
FOR BEING OUT OF Th^ LABOR FORCE IS INVOLVEMENT^ kjlTH CARE OF PRE-SCHOQL CHILDREN, BUT - 
MOTHERS TRAJNED IN SCIENCE AND ENGINEERING ARE WORE LIKELY TO BE fN THE UBOR FORCE , 
THAN ARE ALL MOTHERS WITH FOUR OR MORE YEARS OF COLL^QE, PARTICULARLY. WHEN THEIR-C 
CHILDREN ARE SIX. OR OVER. ' • ' * - ■ ^ 

The limited information available regarding the labor force participation of 
^thers trained fn science and engineering Indicates that 40% to 50% of the mothers in 
these, samples who have degrees in sciertce or engineering and whose children are pre- 
Achool age are out of the libor force; 'but less than 15% of the mothers with children 
six and over are out of the labor force. Among all women college graduates, about 57% 
with children under six and 38% ef those with children 6 to 17'^ out of the labor ^rce 

• WMEN TRAINED IN SCIENCE AND ENGINEERING WHO TAKE TIME OUT OF THE LABOR FORCE 

¥ - 1 . 

FOR CHILD REARING INDICATE PLANS TO RETURN TO WORK^ WITHIN A RELATIVELY SHORT TIME - 
PERIOD, AND PROBABLY_mL FOLtd^ THEIR PLANS. 

Although informatfon on plans to return to the. labor force was available fdr 

• ' » ■ \ ■ 

only two* samples of women who Were currently out^of the labor forte, '60% to 80% indi- 

cated positive plans to* retuhi to the labor force. 

The fact that about 85%^ of mothers trained in science and engineering whose 

children are age six and over are in the labor force, indicates that those still out / 

who say thjy plan to return undoubtedly willy do so*.' ^ • , ^ . ^ 

• THE MAJORITY OF l^N SCIENTISTS ^D ENGINEERS'WHO TAKE 'CAREER BREAKS OF SIX 

MONTHS OR MORE FOR REASONS OTHER THAN GRADUATE STUDY GENERALLY PLAN TO RETURN TO THE V 



labqr force iw iscience and engineering; some will need to update* their skills and 
.knowledge; . . 

■ In the samples of older womea scientists and , engineers, abou^ 38% indicate 

th§it they.have taken a career" break of six- months or more;, but most" of them have retumeji 

.or have .plans to return to the* libor force. The* lack of part-time opportunities in 

• • - . , • • ^ • ^ .<■ 

science, and engineering hastens withdf-awal of women from the labor force and delays- ■ ; 



their return, thus reinforcfng the need for. retraining and updating. Very few programs 
geiared to the needs of reentering women scientists antl engi neers/ are yet available. 

' ALTHOUGH "marriage BY ITSELF DOES NOT STRONGLY AFFECt LABOR FORC^ PARTICIPATION 
OF WOMEN SCIENTISTS AND ENGINEERS, WOMEN MARRIED TO MEN WHO ARE -SCIENTISTS ARE SOMEWHAT 
.LESS LIKELY TO FIND EMPLOYMENT IN SCIENCE AND ENGINEERING THAN WHEN THE SPOUSE IS IN AN 
UNRELATED FJELP; AND WOMEN WHOSf HIGHE^ pEGREE IS HIGHER THAN HER HUSBAND'S ARE MORE 

LIKELY TO BE IN THE LABOR FORCE ?HAN WHE(j. HIS DEGREE IS HIGHER THAN HERS; 

... . ' , • . ' 

The one sample which provided information On the marital status and, field 

^^rela^dness of the spouses of wortten scientists and engineers indicates that women below 

#the doctorate level who were njarried to men in a related science field were less likely 

to be employed in sctence and engineering than when the spouse was in an unrelated fields 

perhaps indicating more difficulty in finding %\ho science or engineering jobs in one 

family. ^ . . 

An even stronger- re >ationship occurred in this small san^le of 345 married . 

women chemists and engineers between her participation in the labor force and their 

comparative highest degree level. When her highest degree was higher than his, she was 

, three and a half times as likely to be in the. labor force as when hts highest degree. 

was higher than hers. • , 

/ , • SIGNIFICANT NUMBERS OF y«)rtEN WITH S(mE PREVIOUS TRAINING IN SCIENCE AND 

ENGINEERING ARE RETURNING TO COLLEGE .EITHER TO COMPLETE A DEGREE BEGUN EARLIER OR TO 

UPDATE OR UPGRADE THEIR EDUCATIONAL CREDENTIALS. , " 

Among the women who earned a bachelor's degree in 1972,-2.6% report that they 

are full-time students in 1978^ as do 3.3t of the women who earned a master's degree in 

^-jate^xi 



k 1 tr- 



1972. . 

. ■ ' • . ■ ' '* • ' 

Women who were freshiten in 1961 and eamei^ a bachelor '3 degree in science or 

engineer^fhg but* nd higher degree by 1971 .-reported in 1974-75 that 4^3% of them were 

out of the labor force because they were students. Ipnly 1.6^ of the men from that same 

group report teifig students 15 years after their .freshman year. . 

• SEX DISCRIMINATION. BOTH OVERT AND COVERT. XOKTINUES TO AFFECT EDUCATIONAL * 

'4. •. ' . 

ANDCAREER OPPORTUNITIES, f OR MANY WOMEN IN SCIENCE AND ENGINEERING. 

The traditional societal assignment of sex roles provides unique problems for 
• • • . . • ' . ■ . 

women inclading those associated with combining career development anda family. Many 

women who have entered fields which are most strongly male-doninated (jsr^ineering, 

* \ 

agriculture and the physical sciences) experience particular difficulty in being 
accepted -an their merit. 

The overwhelming eviderrce of salary differentials between comparable men and 
women indicat^es continuing discrimination which is lessening among new entrants 'ar(d 
widening among experienced professionals. 
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CHAPTER 1 

- ' m — 



. . - . • RATIONALE ANP- BACKGROUND OF THE STUDY' 

In 1977, the*ilational Seiehce Foundation pub! I'^hed a report which included ' 
the astonlshing^and disturbing firlding that aindng..the women scientists and engineers, 
identified by itsL Manpower Characteristics System. in|l97'4', .47% were out of tne labor \ 
fonQg/^ that is, r^ither* working nor seeking wprk. . ( • . • • 

The Manpo»«r Characteristics System is a c^npilation of,data from several . 

.. • • * • ' . f ■ ■ ■' 

-sources which attempts to delineate the characteri^tfcs ttC.ithp.i^^/.'^Cleiifce and erigi- 
neering population. These^urces incTude^a Jwennial suf'vey-^of scientists and engineers 
who were identified thrbif^h *the.l970 Census; with additionaT input from sufveys of more 
recent bachelor's and master'9 graduates obtained through a biennial survey of new 




entrants; and from acfbitions to the doctoraiX population frtJin thfe Doctoral Roster m^iin- 
talned ^d|||fNationa1"Academy of Sciences « ' \ 

report published in SeptemBer 1976 delineating the characteristics^^ of 
the^sclehtl^ts and engineers in its Manpower Characteristics System in 1974 found that 
approximately 185,000 women who were either Identified in the 1970 densus or were 
added from later gra3uating^ classes were scientists ancl engineers in 1974. These w^n 
made Up 9.4% o^Sthe total number of 2 million scientists and engipeers in the United 

t 

States that year. However, NSF found ;tha% almost half of the wonjen in this popiJlatlon 
(4Zais) were out of the labor force in 1974 compared to only 12t of male scientists and 
engineer^. ^ - - — ' 

This finding was particularljT Startling, since among all wmen with five or 
mbre years of college, only 30^ were out of the labor force and aiming all woren with 

1 litomeh and MinoritieV in Science and Engineer4ng , NSF 77-304, National, Science 
. Foundation, January J 977 ] ' 

" * * • » 

2 U. S. Scientists and Engineers: 1974 , NSF '76-329, National Science Foundation, 
September. 1.976 ' . • ' 

3 Monthly Labor Review , January, 1977, U. S. Department of Labor, Bureau of Labor 
Statistics . 



four qr more years of college, ofily 36% were out of thje labor force' ^ 1974. 

•* • • • ■' ■ . ^ 

In the natural and social sciences, women earned 39% of the bachelor's, 28% 

*. of the' master 's*andM.6% of the doctorates tliat- year, and yet NSF found that women jnade 

op only9.4%of all scientists and engineers in the Manpower Characteristics System, and 

an'^Wen smaller 5.8% pf» those in the science and^ engineering (S/E). labor force. 

• *^ * . , 

SincV those NSF- studies reporting a 53% labor force participation rate for 

women scientists and engirteers in 1974 .were published in 1976 and early 1977^, the 

Foundation* Ras revised Its data and will publish in the sumnier of 1979 « Revised esti- 

nate .which lowers t'he proportion of women among all scientists and engineers in. 1974 

from' 9.4% to 8.7% of the total; increases their proportion of the labor force frbnj 5.8% 

i . • * ■ - ' 

to 8.0%; and shows their labor force participation rate as 84!5% rather than, 53%. 

The revised data- -also show significant differences in numbers of women in 

some fieldSr proportions of women in the^labor force and unemployment rates (Table 1.1). 

' - ^ • TABLE lyi ' ' , 

WOMEN SCIENTISTS AND ENGINEERS IN 1974 ' ^ . 

* WSF DATA O^GNIALLY PUBLISHED IN 197a AND REVisTo IN 1979 





.TOTAL NUMBER 


IftJMBER IN 
LABOR FORCf' 


. .% IN 
LABOR FORCE 


PROPORTION OF 
LABOR FORCE 


UNEMPLOYMENT 
RATE 


FIELD- 


1976 
Original 


1979 
Revised 


1976 
Original 


1979 
Revised 


1976 
Orig. 


1979 
Revised 


1976 
Orig. 


1979 • 
Revised 


1976 
Orig. 


1979 
Revised 


. 1/ 
All 

Fields 


185. ZOO- 


216.800 


97,800 


183.300 


52.8 


"84.5 


5.8 


- 8.0 


1.8 • 




Physical- 
Sciences 


IS, 400 


20.700 


15,000 


16,600 


82.1 


/ 80.2 


9.5 


8.t) 


4.0 


.4.2 


Nath. 

Sciences 


15,2bO 


20,000 


7<000 


13,9D0 


46.1 


69.5 


15.5 


> 

16.5 


1.4 


2.9 


Computer 
Sciences 


24.200 


1 

34,600 


21 ,400 


31.700. 


88.4 


91.5 


17.5 


19.0 


1.4 


. 1.3 


Environ. 

Sciences ^ 


2.700 


5.300 


1,800 


4,400 


66.7 


83.0 


•4.0 


• 

6.2 




2.3 


Engi- 
neering 


7.680 


^ — r - - 

6.700 


5.300 


4.400 


\^ 
59.7 


65.7 


0.5 


0.4 


1.9 


2.3 


Life 
Sciences 


34.100 


51 i900 


18.500 


46,000 


54.2 


88.6 


13.5 


< 

18.9 


,1.1 


1.7 


Psychology 


27,100 


23^100 


15.400 


18,800 


56.8 


90.9 

■ <- — — \ 


24.8 


22.3 


2.6 


15.4 


Social 
Sciences- 


55.900 


53,000 


13..40O 


45.300 


24.0 


85.5 


13.3 


23.5 


1.5 


4..0 



, ■ V. . • 

,.«» U, S. Working Women; A Chartbook ; Women's Bureau, U.S. Department of Labor, 1975 
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The. revised estimates also change the proportions of men^nd womerf at various , highest ( 



highest degree level s*as indicated .in Table 1.1 

TAl ^ 



^Bk£ 1.2 
^ATEsSfs 



ORIGINAL AND REVISED EST IftATES TWs PROPORTION OF MEN AND WOf^EN 
SCIENflSTS. AND ENGINEERS AT EACH DEGREE LEVEL IN 1974 



* 

«^ 


"BACHELOR'S 


MASTER'S . 


- DOCTORATE ^ 


OTHER 


1976 
Original 


1^79 
•Revised 


']976 
.Original 


1979 
Revised 


' 1976 ^ 
priglnal 


, 1^79 . 
Revised 


1976 
Original 


■1979 
Revisecf 


Men 


63 ; 7 


64.9 


19. 


•^20.9 . 


14.0 


.11.1 


i.-s 


3.1 


Women 


62.4^ 


53.7 


23.2 


27.4 


12.5 


13.6 


1 .9 


2.4 , 



The revised NSF estimates of labor force participation by women- scientists 
and engineers match *i«ll with the findings of this study, which was inspired by the 

original NSF data, now known to be erroneous. 

Design of the Study . .. 

This study was designed to investigate the labor force participation of women 

trained In science and engineering, and the reasons why they were out of the labor 

forxe, by analyzing the NSF data scJurces available at the time the ^tudy began in 

September 1977 and those data resources that would become available by the Spring of 

1979. Additional l>wwe planned to identify and contacts substantial number of women 



graduates In science wjd engineering from' whom we could obtain more detailed Information; 
and to obtain, if possible, some of the data frt»n a 1974-75 survey of a sample of 1961 
frieshmen. • , 

The following data sets were analyzed to prepare the findings of this report: 
K A 1976 survey carried out by WESTAT for the National Science Foundation of 
bachelor's and master's graduates in sci^ce and engineering of 1974 and 1975 (Chapter 2). 

2. A 1978 survey, also carried out by WESTAT for NSF, of the 1972 and 1976 
bachelor's and master's graduates in science and engineering (Chapter 3). ^ ^ 

3. Special tabulations obtained from Dr. Lewis Solmon of the Higher Education 
Research rnst1tute,from a 1974-75 Survey of men and women who were freshmejj in 1961 , and 
had earned a bachelor's but no higher degree in. science and engineering by 1^71 
(Chapter 4). • 

4. A survey of approximately* 600 women graduates imengineering or in 



ERIC 



- 4 - 



\ • . * * " ' * ' 

chemistry over the past fifteen years froni\a'set of selected schools, which was carried 

" * / ' * 

out in 197? by the Scientific Mar^^er Conmission (Chapter 5). 

Separate chapters of this report are devoted to the analysis of the d'ata from 

^each of these surveys, and the findings of the study are symmarized beginning on page vi- 

Ideally, the investigators would Mk/ to have been able to examine , " 

characteristics of women in each of .these Samples which related ^fd" of study and .Tabpr 

force participation with marital status, parental status, present educational level., and 

age witK similar data available for men.- Thts was not possible, since some of tffe infor- 

I 

nation needed was not collected in some of the .surveys. However, a number of other 
studies pnovided bench marks which allow fcompari sons. ' 
Other Relevant Studies 
• 3 study by the U. S. Department of Labor of the educational attaimr^t of 
woricers gave us data on the labor force participa^jlon. of uram^by educatiorfal attain- 
ment in 1977,^ and shows a series of relationships betip»6en labor fofce participation. 
• and agei marital statu^, and amount of college educati^. 



/ 



TABlE 1.3 



PERCENT OF WOMEN COLLEGE GRADUATES IN LABOR FORCE 



iEMS OF COLLEGE 


Alt 
AGES 


20-24 


25y34 


35-44 


46-54 


— ■ — r ! 

55-64 


Wour ^ 


62.3 


86.2 


^9.8 


62.3/ 


*66.2 


46.2 


5 or More 


71.5 


79.1 


/7^.9 


81 


80*5 


66.9 



SOURCE: Bureau of Labor Statistics 

WlE 1.4 

m 

BYi 



PERCENT Of WOMEN COLLEGE' GRADUA]^ IN THE LABOR FORCE 



MARITAL STATUS 



BY MARITAL STATUS W AGE, 1977 

ALL AGES /20-24 ^5-34 35-44 45-54; 55-64 i ♦ " 



Married, Husband Present 



5|L9 



85.4 



62.9 



62.7 66.4: 46.1 



Single, Never Married 



83. 



84.9 



95.1 



90.4 



n.a. 



Widowed. Divorced, Separated. 63/lS 



94.4 



91.4 80.5 65.7 



SOURCE: Bureau of Labor StatistKS 



5 Educational Attainment of Work^, March 1977 , Special Labor Force Report 209, 
^ Bureau of Labor- Statistics, U/S. Department of Labor, 1978 

/ ■ • • 



Women with -at least' some graduate training are more'Vikely to participate Jn 

the labor force than, are t^se with only four yeart of college. 'Women who ai^e single 

are'about as likely as formerly married women who are/25-54 y^ars old among women' 

college graduates to be in the labor force, and both single and formerly married women 

.* ■ • ■ . '- - ' % •*■■-•% 

are ntore likely thaii are women'^ho ar^ married with husbands present -t& be in the 'labor 

» . . '■ * , « . ^ ■ » . 

forci&. Norvethe'less, even, among married women with husbmnds present, 60^ of women ' 

coUege graduates are in the labor force; as are 62.3% of women with fo(ii^ year^ of 
college aind 71.5% of women with five or more years. of o^l^ge*^ ^ 

• A 1976 st,udy of a group of women sdientists and engineers who Hi^ong to the 
professional society for their discipline, conducted* by Terente Connolly, E^her Le*^ 
Burks and Jean Li Rogers^ examined in detail a number of major characteristic's of 1,125 
women who responded to .their questionnaire. This sample^ is called the "Connolly sample 
when discussed in later chapters. of this report. • . s 

* The Connolly study exaratned in some detail the fall and part-time labor/ force 
partlctpation of those women scientists in terms V their marital and parental status, 
and fpund no significant difference in labor force participation of women by marital 
status, unless they- had children aft home. WithinM^JaTsample, .86% of the singTe 
women, 89% of the married women without chTfdren at home and 83% of the formerly 
married without children at home wiere workirfg full-time with various additional pro- 
portions working part-time.. Even among women with three or more children at home, 59% 
were working ful^-time as were 62% of those with two children and 65% of those with • 
one child at h 

That sample of women scientists and Engineers was highly educated* with 33% 
holding a master's as the highest degree and 38% holding the Ph.D. Within that qroup 
the level of education had little effect/^ on the likelihood of working full-time, since 
7a% ofythe bachelor's, 79% of *tHejr»rar's and 79% of the doctorates did work fall-time 



^ulX- 
4* 



5 The Woman Professional in Science and Engineering: An Empfrical Study ipf Key Career 
Decisions by Terence Connolly, E;^ther Lee Burks and Jean Li Rogers. FTtial Technical 
Report to the Nali(fhal Science Foundation, April 1976 
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However, an additional 11% of those with doctoral degrees worked part-time compared 
.wijji 6^6. of those at the bachelor's- level, so that only 4% of the Ph.D. holders were 

out of the labor force comparfed w4th 11% of the women whose highest degree was a. 
■ bacfhelor's. Within the total- sample, 79% were employed full-time, 9% were employed 

part-time, 3% were unemployed and seeking, work «nd only 7.4% were out of t^e labor 

force. Six percent of thelifomen in the sample were pursuing full-time academic programs 

'. \ • - (/ - - 

leading to 'a degree. 



- ( 



V 



. * Table' 1.5 shows the proportion of women In that sample with at leSst a bache- 
lor's degree who were out of the labor force in 1976 by highest degree, marital status 

and pairental status-. 

. , ' TABLE 1.5 . . ' 

LABOR FORCE PAtfTlCIi^TtON OF WOMEN SCIENTISTS AND ENGINEERS, 1976 , 

— ' BY Highest degree, marital status and> parental status . 



ERIC 





ALL - . 
DEGREE LEVELS 


BACHELOR'S 


MAST 




PH.D. 


f 

4 

Tstal Sample / 


No. 


% Out 


-No. 


% Qut 
of LF 


No. 


%'Out 
of LF 


No. 


% Out 
of LF 


1..031 




^81 


11.0 


350 


8.0 


400 


4.3 


No Children / , 


690 


3.7 


201 


5,0 


241 


4.6 


'248 


2.4 


.Sinqie ' / - 


297 


3.7 


^0 


5.6 1 


10^ 


5.9 


105 




Marriedv, / 


327 


4.d 




4.3 


117 


4.3 


in 


3.4 


r Formerly Married 


66 


4.5 


la 


5.6 


-n 






7.7 


With Children 


341 


14.4 


80 


26.3 


109 


l'5;6 


152 


7.2 



SOURCE: Connolly, Burks & Rogers : • , - 

• A 1976 survey of a ^roup of women who received baccalaureates in chemistry 
'■■ • . , ' ' 

over th^ past 25 years, was conducted. by "^he Women Chemists Conmittee of the American 

Chemical Society . (Juestionnaires were sent to the alumni of ten colleges >and 
universities iand 392 useable responses were obtained. Among these women, 52.3% were 
anployed full-time. 15.1^ were employed paK- time while 32.6% were not employed. 
However, ortly 22% indicated that they were not employed by choice. The labor force 
participation rate is of course higher than the 67.4% who reported being employed. The 
questlonnairfe, did not ask whether those who were not working were actively seeking work. 

L_ - . • . ■ 

, ■ • ■ *^ 

' Unpublished data obtained from the Women Chemists Committee of the American Chemical 
Society 



ThrougM)ut the present study, Jhff labor force is defined as including all 

those who are working full-tiitie or part-time, plus those actively seeking worl^, i^e 
/ * ' ■ ' * ' ^ 

unemDloyment Tat^ is the percentage of the labor force that is unemployed and seeking 



workX 



work.X . * • ' / . • 

A biennial survey^f U.S. doctorates, conducted by 'the National Research 



•CounciKfor the Nationar Science Foundation, and others, found that in 1^77, 10.5% of 

•.. . * • . • . - \ . J, 

wom6n doctdritl scientists and engineers and 4.7% of men were out of the labor, fjirce. 
These studies, in conjunction with the present study, suggest that women 



trained in science and engineering are at least as* likely and probably more likely than 

wqfen graduates in other areas to participate in the labor force at any one time. 

Giveh the somewhat higher level of education for Women graduates in science than is 

typical fpr all women college graduates, th^ are significantly more likely than all 

women college graduates to be in the labor force. ^ 

The National Science Foundation's 1979 revised estimates of the 1974 science 

and engineering population and. labor force participation rates reinforce this finding. 

However, these nem data from NSF are so radically different from the numbers published 

*' ' . ■ 

In 1976 about the same poiiulatlon that they also point to a significant need for 

better statistical monitoring of the numbers and characteristics of both men and 

women in the science and engineering population. 

*^ *. . ' . • - * 



® Science, Engineering, and Huiiliiolties Doctbrates'in the United States, 1977 Profile ! 
4lational Academy of Sciences. 1978 



CHAPTER 2 , ' • 
^ 

1976 SURVEY OF 1974. AND 1975 SCIENCE . AND ENGINEERING GRADUATES 

* ( NEW ENTRANTS SURVEY ) . • 

* Bachelor's Graduates 

In 1976, the )lationa1 Science Foundation surveyed a sample of bachelor'^ and 

piaster's graduates 0/ 1974, and' 1975- who had earned ^degrees in science and engineering. 

• ' ' . * ■ 

Among the 614,921 graduates at the bachelor's level , 31,1% w6r€^women. By field, the 
proportion if women ranged from 2.4% of the graduated in engineering to 53.2% of those 
in f^ychology. The proportion of women in each field is shown in Table 2.1. 

At the time of the survey ifl 1976, 20.1% of the men and 25.3% of the women 
were not employed. However, 7.1% of the men and 8.9% of the women were seeking employmen 
The remaining 13.1% of men and 16.4% of women were out of the labor force (Table 2.5). 

Because thi? study is concerned both with determining the extent of labor 
force parttcipatipn among women graduates in science and engineering, and with finding 
out why women with such training may be out of the Tabor force, we examined all the 
available characteristics by field hnd sex of this combined two-year group oT baccalau- 
reate recipients in order to find any existing relationships between each characteristic 
and the labor forci participation o1^ women. We examined student status, field^of 
employment, full-time and part-time anpldyment and the proportion ie&UJig full-time 
when employed part-time, reason for non-science related employm^t, and the unemployment 
rate. That rate was determined for each sex and field by dividing the number seeking 
work by the number in the labor force, which in turn is made up of all employed persons 

plu^ all who are actively seeking employment. ' / , 

i ' ■ I, 

We found a positive relationship between the proportion of women out of the 

labor force with four and possibly five characteristics which could be examined from 

the sttrvey da^a available. The major correlation is full-time student status. 

With one notable exception (engineering) there is also a' positive relati/on- 

m * 

ship between the proportion of non-student women who are out of the labor 
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force and'(l) high proportion of vofi^n among the graduates In field; (2) high 

• " . ■ * . 

unemployment rates in afield; (3) a low "proportion of employed graduates who^#'e 
employed in thfe field of their major; and perhaps (4) "a high proportion of women 
graduates^in a field relative to the proportion in other science and engineering 
fielXIs. • . ■ ; " ' 

- - .' • . ■ ■ 

*, ' ' . • :. TABLE 2.1 ^ 

SCm CHARACTERISTICS OF BACHELOR'S GRADUATES ^ 





* 

TOTAL 


PERCENT. ^ 


By 

Sex 


By 

Field 


In 
Labor 
Force 


r 

I Out of 


'he .L;»bor Force 


Full Time 
Student 


Part Tin» 
Student . 


Non- 
Student 


. . 

^TOTAL ALL FIELDS 
Men 
Women 


614.921 
423.706 
191.215 


68.9 
31.1 


100.0 
100.0 
100.0 


86.9 

83:6 


10.9 
9.6 


e.e' 
. 1.2 


1.6 
5.6 


PHYSICAL SCI. 
Men 
Women 


35.601 
30.057 
5,526 


84.4 
15.6 


5.8 
7:1 
2.9 


76.2 
8018 


21.5 
13.4 


^ 0.7 • 
1.6 


1.6 
3.9 


MATHEMATICS 
Men 
Women 


40.156 
•25,343 
14,813 


63.1 
36.9 


6.S 


90.0 
90.9 * 


7.1 
4.0 


0.8 
1.1 


2 1 
4.0 


COMPUTER SCr. 

Men 
- Women 


9,797 
7,393 
. 2.405 


75.5 
24.4 


1.6 
1.7 

1.3' 


96.2 
95.9 


3.1 
1.9 


0.0 
0.0 
0.0 


0.7 
2.2 


.ENVIRON. SCI. 
Men 
Women 


6,581 
5,544 
1,036 


84.3 
15.7 


1.1 
1.3 

0.5 


89.7 
85.6 


6.5 

12.3-! 


1.1 

OrO 


« 


ENGINEERING 
Men 
Women 


98,548 
96,194 
2.354 


97.6 
2.4 


16.0 
11.1 
1.2 


95.8 


3.2 
3.0 . 


0.3 
3.0 


0.7 

' 5.9 


BIOLOGY 
Men 

^Women 


109,276 . 
72,989 
36,286 


66.8 
33.2 


17.8 
17.2 
19.0 


72.7 
79.0 


24.5 , 
' 15.1 


0.8 
0.9 


2.0 
5.0 


AGRICULTURE 
Men 
Women 


31,653 
28,368 
3,285 


, 8ft. 6 
10.4 


5.1 
6.7 
1.7 


93.7 
87.4 


4.2 
6.4 


0.7 
l.Oi . 


1.4 

5,2 


PSYCHOLOGY 
Men 
Women 


103,686 
48,475 
55,210 


46.8 
53.2 


16.9 
11.4 
28.9 ^ 


t 

86.5 
82.3 


10.7 
10.5 


0.5 

0.9 . 


2.3 

6.3 


SOCIAL SCI, 
Men V 
Women 


179,623 
109,323 
70,300 


60.9 
39.1 


29.2 
25.8 
36.8 


88.6 
84.8 


9.2 
7.6 


0.5 
1.5* 


1.7 

6.1 . 



SOURCE: 
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National Science Foundation, New Entrants Survey, 19.76 



*- » 



student Status , - - iv 

- ~ ( . ^ -\ 

In 1976. baccalaureate recipients of the classes of 1974 and 1975 were htghly 

involved either in the labor force or in in(proving their educational* credentials by full- 
time graduate study. Among men,^97.8% were in the-labor force or were \ful I -tUne students 

» oultside.the libor force, dnd the combined proportion among women was ^i.it (Table 2.1 ) 
. .' More than a third (38.6%) of these graduates were ^students . (Table 2.2). 
Among men*, 25.21 were full-tirpe and an additional 14.5% were part-time Students* 
Among the women, 20.6% were f^n-tin« and 13.4% were part-^me students. A majority of 

''these graduate students were also.wloyed. Indeed, 25% of both m6n and women who w^re 
full-time students report that they were also employed full-time, with an a<jditional 23% 
of -both sexes employed part-time. Most of the part-time students also were employed 
either full .or |)art-t1me. , . * 

In o^er to determine the effect of student status on non-participation in . 

\he labor force, we examined by field the total who were not employed, the number in 

» that group who were seeking emplo>jnent, the number who werb full-time students and the 

ntsnber who were part-time students. Th^se-data are shown in Table 2.3. 

The proportions of graduates who were out of the labor force *ere considerably 

« . ■■ 

higher for both men and women whose degrees were in biological and physical sciences 

where graduate study is a prerequisite to most professional work (Table 2.1). The ■*' 

X 

proportion who were full-time students out of the labor force also was highest in these 
fields for both men and women. 

In computer science, engineering, mathematics and agriculture, the proportion 
of both men and women >who were out of the labor force was below 10% and the proportion 
of non-employed, fulwtime students in these fields was below 7%. In the social 
sciences and psychology, 82% to 88% of the graduates were in the labor force, while 8 
to 10 percent were non-employed, full-time students. 

* Almost 5,000 of these graduates were part-time students who were neither 
employed nor seeking employment. However, this group makes up only 0.5% of mefi and 



C ' * - * TABLE 2.2 . ^ 

^ STUDENT AND IMPLOYWENT STATUS OF 1974 AND 1975 BACHELOR'S. GRA DUATES' IN 1976>BY.SEX 

— . ' # S 



« 1 • - 

0 

STUDENT STATUS & SE;( 


. r 

TOTAL STATUS K 

t # 




E M P L 0 Y k E N T S T A T.U S 


M)WNr 


EMPLOYED FULL TIME 


EMPLOYED PART TIME 


NOT E 
NOT 


MPLOY 
SEEKI 


ED - 
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100.0 
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100.0 


Full T1n% Student 
Men 


105.594 


100.0 


# ■ 

25.2 


26.038 


24.V 
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100.0 


14.5 




Qfl Q 
t)U. J 


1 A 7 




9 1 


13 1 


2.489 


4.1 
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Men 
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39.7 
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72.6 


48.141 


28.9 


87.9 


10.409 


6.3 


35.1 
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68,308 


100.0 


36.0 
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17.7 


53.4 


20.478 


30.0 
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* 3,388 


5.0 


20.1 
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i 
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SOURCE: National Science Foundation, New Entrants Survey, 1976 i 
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V ■ ; TABLE 2.3 

STATUS OF 1974 AND 1975 BACHELOR GRADUATES WHO WEPF MOT EMPLOYED IN 1976 

' - ■ ■ ^ ■ ■ ■ . ■ ■ y . - ' 
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Time 
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TOTAL ALL FIELDS 
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608.811 
419.171 

.1JB9.640 


132.420 
84.430 
47.989- 


46.498 
29.657 
16.840 




85,922 
54 ,773 
31,149 


63.877 
45.652 
18,225 
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. 17,303 i 
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35.298 
29.882 . 
5.416 . 


. ,10.299 
9,002 
1,297 


2.138 
1 .879 
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1,038 
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242 
84 
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468 
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CHOdSTRY 
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20.920 
^ 17.404 
3.515 


6.695 
5,899 
795 


1.256 
. 1,130 
>25 




5,439, 
4,769 
670 


4.853 
4.350 
502 


209 
126 
84 


377 
293 
84 


PHYSIOS 
Men 
' Women 


7,679 
. 7.178 
' 501 


1 .979 
1.814 
165 


499 
416 
83 




1.481 
1,398 
83 


1.317 ^ 
1.235 
83 


40 
. 40 
0 


,123 

1 CO 

0 


OtHER PHYS. 
.Men 
Women 


.6;.698 
5,299 
1.400 


1.6^5 
1.288 
337 


^ 383 
332 
51 




1 ,242 
^ 956 
• ■ 286 


934 
827 
157 


76 
76 
•0 


181 
129' 


MATHEMATICS 
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39,864 
25.221 
14;644 


6J88 
4.552 
2.236 


2.942 
2.038 
904 ■ 




3.846 
2,514 
1,332 


"2.424 
1.794 
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320 
202 
118 


.1.102 

D lo 
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COMPUTER SCIENCE 
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9.797 
7.393 
2.405 
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428 
99 
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145 
0 
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99 


277 
231 
46 


0 
0 
0 


105 
52 
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6,581 
5.545 
1.036 


980 
792 
188 


269 
227 
42 
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. 564 
147 


480 
355 
^ ^5 


63 
^ 63 

0- 


167 
21 


ENGINEERING 
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97.648 
9§.294 
2,35V 


* 7.705 
7.225 
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3.385 
3,175 
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4,320 
• 4,050 
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3.157 
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68 


821 

DOO 
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19.644 
7.509 
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17.547 
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676" 
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31.204 ' 
27,920 
3,284 
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3.053. 
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1.711 
1,295 
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2,168 
1,758 
410 


1.386 
1 .184 
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208 
170 
38 


574 
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103,297 
48.406 
54,891^ 


26.857 
11.695 
15.163 


10.622 
5.158 
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9,699 


10.908 
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5.737 
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4.599 i 
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SOCIAL SCIENCE 
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177.242 
107.440 
69,801 


40.392 
22.962 
17,429 


17.447 
10.663 
6,784 
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9.814 
6.560 
3.254 


7.535 
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543 
109 
435 


1 .735 1 
452 i 
1.283; 



1.2% of women whose empToyment status is known.. Among all. graduates whose employment 
status'was known, only 1.6% of men and 5.6% of women wha wer& not students were out of 
the labor force in 1976 (fable 2.1); and only 2.2%' of men and 6.8% of women who were 
not full-time s.tudents were out of the labor force. Thus, full-time student status is 
the single most important characteristic associated with being out of the labor force 
for both men and women from these recent graduSkting classes. 

The survey instrument ti^ed-for the NSF study did not directly ask those 
Individuals who were but of the labor force why they were neither employed nor seeking 
anployment. However, siTice student status was ascertained, it is reasonable to assume 
that graduate study was the principal reason 'for non -employment among full-time stu- 
dents. • . 

Proportion of Women Among Graduates^in A Field • - ( 

» Women are 31% of these baccalatjreate\ graduates in science aryrf^'^ngl neer ing, 

bdt their representation was higher in mathematics, biology, psychology and 
the social sciences (Table\2.1). Except for engineering,- these are also the only 
fields where 5% or more of the women were non-students out of the labor force. 
Engineering, with 5.9% of women this category, is the exception to this finding. 

Unegi0lo^(it Rates 

The fields with the highest concentration of women graduates (the social 
sciences, psychology and biology) are also the f^ields withVfche highest unemployment 
rate fo^ both sexes , (Table 2.4). There is little difference in the unemployment rate 
of men and women In these ftelds, but; the larger proportion of women in these high 
unemployment fields brings th^ unemployment rate for all of the women graduates from 
these two years (10.6%) above that for men (8.1%). In the physical sciences, 
computer sciences and jnat hematics, the unemployment rate for women is below that for 
Ben, while the reverse is true in agriculture and engineering. In the remaining fields, 
there Is less than 1% difference in the unemployment rates <of men ancTVa^n. 

The fields showing the highest- unemployment rates for womerv and .\he highest 
concentration of women (psychology,, the social sciences, biology and mathematics) are 
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TABLE 2.4 

EMPLOYMENT STATUS OF 197.4 AND 1975 BACHELOR'S GRAIXIATES 
WHO WERE IN THE LABOR FORCE IN 1976. BY Fl^D AND~SEr 
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e<SOURCE: National, Science Foundation, N«w Entrants Survey, 1976 
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' |l50 the fields showing the highest proportion of non-student women out of the labjor 

1. 

force. This finding might be expected. However, engineering, which has relatively 

few women, alsQ. shows a high unemployment rate for women (10.0%) and a higher than 

average proportion (5.9%) of wdmen out of the labor force who are not students. 

This' finding is surprising on both counts, given the strong demand for engineers in 

1976 and the statement reported by employers in both the major surveys of beginning * 

offers to new graduates (The College Placement Council and the Endicott Survey) th'i^t 

employers are anxious to hire more women engineers than are available. The unemploy- 

went rate for m^n in engineering from this combined class of baccalaureate graduates 

Is only 3.5%. The small. size of the sample of women engineers may introduce higher 

sampling "error. Women in computer- science show a 26ro unemployment rate, and also a 

much lower proportion of the total who are non-students out of the labor force (2.2%). 

■ • 

Field of Employment 

• * ' * . 

Alsb positively related to the incidence of women non-students out of the 

labor force is a low proportion of worten baccalaureate graduates employed in science 

' ' or engineering. Only half of employed graduates in biology and mathematics, and only 

20% In both psychology and the social sciences report employment in science and 

engineering (Table 2.5). By contrast, two-thirds of en^loyed wonfen gra^Jates Ifi the 
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Physical sciences, 89% in engineering, «nd 93X>ef thoSa in computer science report 

' - -' 

eiqployment in science and engineering. Less than four percent of the coflf)uter science 
and Physical science' graduates' Xpe non-students out of the l^bor force. Again, engi- 
neering is, an exception. ' - 

Proportion of Total Graduates in A Field 

/tenng these science and engineering graduates, the- three most popular fields 
for women Were social sciences, psychology and l^iology. These three fields combined 
. ac(!|punt for 84.7% of all the women graduates; but they account for 89% pf all the ngjs^^ — ^* 
student women whp are out of the labor ,for^e. 

Among male/science and engineering graduates, these three- fields account for 
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TABLE 2.5 



FIELD Of .DEGREE BY FiaP OF EMPLOYMENT OF. BACHELOR'S Gfi^DUATES OF 1974 AND 1975. BY SEX 
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Psy. 


— ^ 1 

Econ. 


Soc/ 
An thro 


Other 
Soc. Sci. 


Other 
Fields 


M 

Chem. W 


/14,518 
2,762 


37.2 
53.0 
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0.3 


1:4 
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3.0 
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Phys./iil 
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2.8 


28.6 
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0.7 
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25.0 
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1 .038 


0.5 


0.5 
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9.9 


3.7 
7.6 
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2.5 


- 


1.1 




'4.3 
2.5 


46.9- 
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./..' M 
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20.391 
12.125 


0.9 


0.8 

^0.3 


1.0 
0.3 


10.4 
8.1 


22.8 
22.9 


0,8 
0.7 


10.0 
7 4 
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0.3 


0.4 


- 


1.4^ 
1 .3 


- 


O.JS' 
1 .0 


49.9 
57.6 
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Sci. W 


6,913 
2.306 


2.t) 






2.3 


79.0 
79.2 


0.7 


8.4 . 
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11.2 
10.5 
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0.9 


* 


1.4 

2 5 


. 0.5 
4 8 


2.7 
4 9 


35.7 
17 2 


11.8 
5 0 


4.5 
17.0 


5.0 


- 


0.4 


2 4 


2.7 
9.7 


34.3 
36.6 


M 

EriarQ.U 


86.828 
1 .874 


Q.t 


0.2 


0,2 


.0.1 


2.6 
11.2 


•0.4 
3 8 


78.5 
70 2 


0.4 


O.g 
3.8 


- 


q - 




0.2 


16.6 
11.0 


Biol. W 


46, m 

24,721 


3.9 ' 
4.0 


0.2 


1 - 




0.9 


• 1.7 
1.4 


4.5 
0.3 


33.2 
43.4. 


5.9 
1.3 


0.5 




- 


'0.9 
0.3 , 


48.3 
49.2 


. M 
Agric.W 


24.198 
2,382 


0.4 




0.2 


0.3 


' 0.2 


0.8 


4.9 

5.0 


■9.6 
29.9 


40.8 
25.5 




0.3 




0.5 


4T.9 ' 
39.6. 


M 

Psy. W 


35,627 
. 38,681 


0.2 


0.2 






2.3 
1.8 


0.2 


^.3 
0.4- 


4.3 
2.8 


0.2. 


19.6 
14.8 


0.2 


0.9 
0.4 


2.6 
2.0 


66.4 
77.9 


M 

Econ. W 


18.709 

3,586 








0.7 


3.5 




2.8 
3.7 


2.1 


^0.7 


0.7 


10.6 
3.7 




3.5 


75.2 

92.6 


Soc/ M 
AnthroW 


24.776 
33,375 








■ 0.5 


l.T 
0.4 




2.2 


2.2 
3.3 




5.5 
2.4 


0.5 


6.0 
10.5 


3.9 

• 3.2 


78.2 
. 80.1 


Other M 
jSqc. W 


39,073 
13,608 


0.3 






0.8 


0.6 
• 0.9 




2.4 


0.6 
2.7- 


0.6 
0.8 


1.2 
0.9 


0.9 


0.3 
1.7 


12.3 
11.5 


80.fi 
80.6, 



SmJRCE: National Science Foundation. New Entrants Survey. 1976 
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54.4% of the total graduates and 65.7% of non-students out of the labor force. 

' However, among men, the three most popul at*' fields for major are social 

» 

science, engineering and biology which together account for 65.7%- of all male science 
and engineering majors. These thred fields combined are the source for only 58.6% of 
the non-student men who are out of the labor force, so the job opportunities by field 
as measured by field-related employment and unemployment rates may be the only signifi- 
cant indicator. The unemployment rate for men in engineering was only '3.5% compared 
to 9.7% In biology, 12.3% in psychology and 11.2% in the social • sciences^ 
Part-Time Employment 

Among all the employed bachelor's graduates, 12.6% of the men and 16% of 

the women were employed part-time. Exactly equal propi^rtions of men and women (14.9%) 

employed part-time in science and engineering \nere seeking full -time work. However, 

/ 

among those empl^ed part-time in a non-scienc« of engineiering job, 28.4% of the 
men and 34.9%'of the women were seeking fulT-time en^loyment. Among all 
part-time workers, 26% of men and 28% of women were seeking full-time employment. 
(Table 2.4). - 

I 

For men^ the degree fields that include the highest proportion^f^art-time > 

Morkers seeking full-time work (regardless of student status) are compulsHf' sciences, 

I 

s « 

agriculture, psychology" and social science.' For women, the computer sciences and 
agriculture show the highest proportion. ,The largest contrast by sex is a comparison 
of part-time workers who are non-students. In this group, about 70% of th& men and 
only 44% of theAiromen are seeking full-time employjnent. The proportion who are 
employed part-time and -seeking full-time is Kighest for men in agriculture, psychology, 
mathematics and environmental sciences. For women, the highest proportions of non- 
• students seeking full-time employment are in agriculture, psychology and biology. 

The proportions, however, do not tell the whole story- The largest numbers 
of iAmen part-time workers seeking full-time employment are graduates in psychology, 
biology and social science. These three fie'lds include 85.2% of all part-time women 
workers seeking full-time employment. Among- men ^hese three fields make up 69.5% of ^ 

ERJC ,V '^^ 
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the total group of part-time workers who are seeking ful^l-time;. 
Non-Science Employment 

Another significant difference by sex in employment of men and women from 
these classes Is in the percent of full-time employees who are employed outside* 
science and engineering. Among men^ith bachelpr's degrees^ 47.2%'of the fu^l-time 
employees work outside these fields of employment white for women the proportion is 
68. 7t (Table 2.4). In some fields, notably the physical sciences, environmental 
sciences, biology and the social sciences, the proportion of both sexes who are 
employed full-time outside of science and engineering is approximately equal. In 
psychology, 56.7% of the men and 79.7% of the womerr are employed outstde^of science 
and engineering. Because this field includes such a high proportion of all women in 
the survey, this field accounts for much pf the discrepancy between the total pro- 
portions of men. (47.2%) and wonwn (68.7%) who are employed outside of science. 

Most likely to be employed in the field of their major are 'computer 
V^clentlsts and engineers* followed at a distance by physical -scientists. S^ial 
scientists of both sexes are least^ l|bkely to be.employed in science or engineering 
and the proportion Is similar for both men and women (80J aqd 82.5% respectively). , 

Asked the reason for non-science employjftent, approximately one-third of 
both sexes who responded indicated that no. science-related employment was available. 
Both sex and field differences occur, but^i.n ttje fields of major where the largest 
proportion of graduates are in non-science jobs (social sciences, psycholo^. biology 
and mathematics) the proportion of each "sex who list this reason for non-science 
employment is similar. . - , 

.More than a third (37.9%) of the women employed fulT-time outside of science 
and engineering said they preferred such employment. This proportion contrasts with 
26.9% of the men who worked outside of science and engineering l?y preference. 

Anoth^ important reason given by men (12.0%J was better pay In a non-science 
and engineering job. This was a neglibTe factor for women. A slightly higher pro- 
portion of women (^.4%J than men (5.7%) indicated tha|^ location of the job was the 
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reason far^o^^clence and engineering ewployment. ^ 
Summar^y of Findings 

/taorig bachelor's degree graduates from the classes of 1974 and, 1975, 97.8% of 
the men and 93.2% of the women were either in the labor force or were full-time students 
In 197^, Women are somewhat more likely than men to be employed part-time (16.0% of 
emplpyed (Women and 12.6% of -employed men). Among all graduates who are employed full- 
time, women are much more likely than men to be employed outside of science and 
engineering (68.7% and 47.2% respectively) but most of tfiis difference is explained by 
the high concentration of women in psychology and in the social sciences where the pro- 
portions of both sexes who are employed outside of scienqe and engineering exceeds 65%. 

Among these recent graduates who are in the labor force, 10.6% of the women 
and 8.1% of the men are unemployed and seeking work. The un^loyment rates for both 
sexes are highest in psychology and the social sciences. The lowest unemployment rates 
are In computer sciences and in environmental sciences with male engineers also showing 
. a low urtemployment rate.- Vtomen engineers, surprisingly, show a 10% unemployment rate, 
although the number of women engineers who are unemployed apd seeking work totals only ^ 
210. ^ 

Among all graduates in these combiJiejl classes, 13.1% of the men and 16.4% of 
the women are out of the^labor force - that is they are neither employed nor seeking 
enp^loyment. However, the majority are students. The proportion of men who are out of 
the labor force and are pursuing fiHa-tifre graduate study (10.9%) is very similar to 

« 

the proportion of women in this status (9.6%). Graduates of both sexes in the physical 
and biological sciences are more likely than gradates in the other fields to be full- 
time students. 

Among those who are out of ^e labor force, 12.1% of the men and 34.3% of the' 
Nomen are neither full nor part-time students. Amongj the 17,303 non-students Wio are 
neither employed nor seeking work, 6,632 (38.3%) are men and 10,671.(61.7%) are women. 
Nonetheless, thes? numbers cdnstitute only 1.6% of the total 'male graduates and 5.6% of 
the total female graduates from these combined classes. 
ERIC :]( ^ 



, / - 20 - * - - 

* . • ■ 

The women report a somewha-t higher proportion in part-time employment (12%) 
than men (10. U). Amonq part-time employees, 28.3% of ' the women and 26.3% of the men 
• report th^ they are seeking full-time employment* Among non- students, 70% of the 
men and 40% of the women employed part-time are seeking full-time employment. - 

In most fields, women employed full-time are somewhat less likely than men 
to be employed in science artd engineering, and are more likely to indicate* that this ^ 
Is because no science-related job is available. Among 65,123 men' and 39,926 women 
graduates in science and engineering who report their reason for being employed outside 
of science and<eng1neer1ng, 32.7% of the men and 3^.8% of the women say no .science or 
engineering job was available. However, the field difference is more significant than 
the sex difference. The proportion of bath sexes who are employed full -time outside 
of science and engineering is 81% in the social sciences, 73.4%^1n psychology and 53.2% 
In mathematics. Among all 'the women in this survey, 73.4% ha^e majors In those three 
fields compared to only 43.2% of the men. Among computer scientists only 9.'4% of 
graduates who' are employed full-time are working outside of science or engineering; 
and In engineering, only 15.8% are working outside; but only 2.5% of all the women la 
the survey majored In these two f-lelds compared t<^ 24.4% of the men. ' ^ 

Because women report higher unenqsloym^iit rates, higher proportions of part- 
time workers seeking full-time jobs, and significantly higher proportions of those who 
report that they are working outside of science an^ engineering because no science or 
engineering job is aval Uble,^ the 10,700 women who repor't themselves as non-students 
out of the labor force may also Include discouraged job seekers in a higher proportion 
than may be represented among the 6,600 men in the same category. 

The graduates in this survey group were approximately 23 to 25 years old on 

the average at the time of the survey. Thus, many, if not most of the women reported 

■ 1 ' 

as out of the labor force who are not full-time students probably have young children. 
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Master's Graduates 
Distribution Among Fields 

» 

Anwng 108,461 master's graduates in science and engineering in 1974 and 1975 
'tfho Kfer^ surveyed y] 1976, 19.7% were women. Distribution of degrees within the 
various fields of sc1ence-*is similar for both men and women to the distribution of 
bachelor's degrees, except that for men the concentration in engineering increases to 
.wore than^ third of the t^tal while the proportion majoring in the social 'sciences 
drops from almost 26% to 15% (Table 2.6). Among the women, increasing proportions of 
degrees were granted in the mathematical and physical sciences, with decreases 
occurlhg large-ly in social sciences and psychology. One-fifth of the w[omen obtaining 

master's degrees earned that. degree in biology.- approximately the same proportion as 

^ - ■ 
among bachelor's degree recipients. 

s 

i 

Labor Force Participation * 
Among these recent graduates, 91.5% of the men are in the labor force as are 
87.5% of the women. An additional '7.9% of the men and 5.5% of the women are full-time 
students who are out of the labor force, thus, a total of 99.4% of the men and 92.9% 
of the women are either In the labor forj:e or are full-time students pursuing graduate 
stu4y (Table 2.$), and these proport1or>s are* very similar to those for graduates at- 

•the bachelor's level (Table 2.1). 

* * 

A significant fraction of these master's graduates who are employed are 

Morking part-time - ll.l%)of men and 22% of wcmien (Table 2.9), wlth^the proportions of 
both men and women working part-time being significantly higher in psychology. This 
field, together with agriculture, also lias the highest proportion of male part-time 
workers seeking full-time employment. For women, mathematics is the leading field of 
part-time employment' where full-time employment is sought, and psy^ology follows next. 
' As is true for bachelor's graduates, there is positive correlation for 

wonen who are out of the labor i^orce with student status, but a questionable relationshi 

/ 

with high proportion of women among graduates in a field, higher than average unemploy- 
ment rates In a field, and a lower than average correl action between field of degree and 
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%0m CHARACTERISTICS OF MASTER'S GRADUATES OF 1974 AND 1975 IN 1976 
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Full time 
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?*ori- 


TOTAL ALL FIELDS 
Men 
•Women 


87 .047 
21,^13 


80.3' 
19.7 


100.0 
100.0 


91.5 
87.5 


1 

• 7.9 

5.5 • 


0.1 
2.5 


0.5 
*4.5 


PHYSICAL SCIENCE 
Men 

Women 


8 647 
1.398 


86.1 
13.9 


9.9 
6.5 


8Q.9 
- 82.0 


19.1 
9.0 


0.0 
0.0 


0.0 
9.0 


MATHEMATICS 

Man 

Women \ ^ 


2.211 


75.9 
24.1 


8.0 
10.3 


. 89.6 
78.8 


9.0 
OvO 


0.0 

10.6 


1.5 
10.6 


COMPUTER SCI. 

Hon 
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721 


84.2 
15.8 


■ 

4.4 
3.4 


95. 7* 
88.6 


4.3 
0.0 


0.0 

, OrO 


0.0 
11.4 
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81.0 
19.0 


; 1.7-' 
1.7 
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10.5 
0.0 


0.0 
Q.Q 


0.0 

0.0 


ENGINEERING 
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•1,211 


96.1 

3,9 
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5.6 


97.2 
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2.1 
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» « 

0.4 
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69.9 
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0.0 
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• 
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9.8 . 
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O.n 


2.0 

0.0 ' 


PSYCHOLOGY 
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38.7 


9.7 
24.8 


88.8 • 
91.2 


11.2 
4.5 


0.0 
2.1 , 
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2.1 
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71.7 
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10.2 
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0.0 . 
3.P 
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SOURCE: rtational Science Foundation, New Entrants Survey, 1976 
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field of employment. 

The social sciences correlate positively with all of these factors - a below 
average labor force participation rate is accompanied by a higher than average pro- 
portion of women who are non-employed full-time students; a high proportion of women 
among the graduates; a high unemployment rate; and a higher than av'erage proportion 
6ropToy»i outside the degree field. 

However, there ai* exceptions. Mathematics shows a lower than average par- 
ticipation in th^i^ labor force for wan^n, but no full-time students among those who ane 
^ out of the. labor ^rce. Psychology, which includes a Wgh proportion of womeni also 
shows a higher than average labor force participation rate. The unemployment rate for 
women In the physical sciences is zero, birt 9% of the women in these fields are neither 
students nor in the labor force. Despite a 9.5% unemployment rate among women in 
engineering, none are out of the labor force who are not full-time students. Among 
computer scientists, three-fourths are employed in their \jlegree field, but 11.5% are 
non-students out of th^abor force. 

Statistics from the Labor Department and elsewhere indicate that the^bigher 
the educational level, the higher the labor force participation mofng women. Among all 

# 

women 20 to 24 who had completed four years of college in^ 1977, 86.2% were in the labor 
force. Among those with ^ve or more years of college, 79.1% were in the labor force. 
Among women in the 25 to 34 age group, 69.8% with four year? .and 77.9% with five or 
more years of college are in the labor force (Table 1.3). 

♦ ""Vlqmen trained in* the sciences are probably more likely than all women 
graduates to pursue graduate training. Thifs, their total labor force participation 
• rates of 83.6% for bachelor's graduates and 87.5% for master's graduates who are about 
23 to 26 years old appears at least^to^qUarl-and-probably to exceed the national figures. 
^ Student Status y * 

When full-time, non-employed students are added to the number in the labor 
force, we find the same 93% of all women graduates at both the bachelgr's and master's 
level who are either full-time students or* are in the labor force. Considering part- 
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time as well as full-time students, only 4.5% of women with master's ^Jegrees who are 
not students are out of the labo* force, compared with 5.6% of the women with bachelor's 
degrees who are in this category. Among men, 1.6% of. the bachelor's graduates and 0.5% 
of the master's are non-students who are out of the labor force (Tables 2.1 and 2.6). . 

Table 2.7 summarizes 1976 employment status by student status for 
tjffse J974 and 1975 master's graduates. Almost a fifth of both men and women are 
continuing their graduate study full-time, and more than ^ of, both men and women are 
either full-time or part-time students, -with aj slightly higher propdrtion of women than 
of men in student status. These students, toi^are typically employed - 66.5% of the 
men and 62% of the women are employed eHher full or part-time, with thfe larger pro- 
portion of men employed full-ttme an|J[*»e women employed part-time. Among part-time 
students of both sexes who are not employed, almost two In ten of the women and three 
In ten of the men are seeking employment. V 

The. proportion of all bachelor's graduates who began graduate stujdy immediately 
after the bachelor's degree was about 23% of woRfen anti^t of the men in 1976, based on 
' the number of degrees granted in lSf75 and first year graduate enrollments in 1976. Thus', 
science and engineering graduates of both sexes are entering graduate study in higher 
proportions than are graduates in all fields combined. ' , 

Among all the science and engineering graduates of 1974.and 1975, With 
bachelor's and master's levels combined, 38.2% of the men and 35.6% of the women were 
students in 1976, elther^ull or part-time. Women who do not expect or intend to pursue 
a career are less likely to devote themselves to graduate study, so th^ Similar pro- ^ 
portions of men and women involved in graduate work indicates a probable conmitment 
to the later force by most of these wonen.^ f 

Unemployment Rates 

Amoni^ master's graduates » 3.8% of men and 6.2% of wpi»»n report that they are 
' unemployed and seeking employment (Table 2.8). The unemployment rate for. women is 7.1% 
'tompared to 4.2% for men (Table 2.9). This difference results from the inclusion in . 

' r 

thk first figure of individuals who are neither employed nor seeking employment. 

■11 ■ 
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STUDEliT AND EMPLOYMENT STATUS OF 1974 AND 1975 MASTER'S GRADUATES IN 1976 BY SEX 
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* 
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100.0 


* 

70.9 


55,^03 


92.0 


83.6 


. 1,540 


2.5 


18.6 


406 
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SOURCE: N^ttonal Science Foundation. New Entrants Survey. 1SI76 
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STATUS OF 1974 AND 1975 MASTER'S D€GREE GRADUATES W^O WERE NOT^Er*PlOYED IN. 1976 
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SOURCE: National Science Foundation. New Entrant^, 5",iirvpv 197^ 



EMPLOYMEKT STATUS OF 1974 AND 1975 MASTER GRADUATES WHO 
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SOURCE: National Science Foundation, New Entrants Survey, 1976 



When student status is considered together yrith job seeking (Table 2.7) we 

• 9 

find that 9,3% of non-student woRten are unemployed and seelctjng employment compared to 
3.8% of men. Among part-time students, 18.6% of women and 3.0% of men are unemployed 

and seeking work. ' * 

The unemployment rates are highest foe men in mathematics, where an 
astonishing 15% of the labor forcS^report.that they are unemployed and seeking. For 
women the highest unemployment rate is in the social sciences, followed closely by 
agriculture. Also above the average unemployment rate for women is a 9.5% unemp.loyment 
rate in engineering. This unexpected finding of over-avera§e unemployment among women ) 
engineers also appears at the bachelor's level. Based on the low unemployment rate in 
engineering for men at both degree levels, and the consistent reports from the College 
Placemer^^ Coun.c11 and others that employers have ?vidly sought* more women engineers 
than are available for empltjyment, this high unemployment rate is difficult to under- 
stand. Perhaps this phenofnenon is related to the small number of women engineers in 
the sample population for this survey which produces a higher sampling error. However, 
we also found higher than average unemployment rates among women engineers in other , 
data sets used for this study, (see pa^38), .and must conclude M:hat the finding is 

probably significant. ^' 

Women 'graduates in th^ social sciences make up a fourth of all the women 
science and engineering graduates atvthe master's level. A closer examination of some 
of the Internal fields of the social sciences finds a zero unemployment rate among . 
women with master's degrees in economics, 7.g% in sociology-anthropology and 20.4% in 
"other social sciences." Since women in the social Sciences, with a 12.4% unemployment 
rate, are one-fourth of all the y«Wn master's graduates, while men with master's in 
mathematics where the unemployment rate is^l4.9% make up only 8.1% of all the men with 
new master's degrees, the relative influence of these two fields on the unemployment 
rates of the total group is readily perceived. ( 

While the unemployment rate of-women in mathenatics is 6.7%i compared to 14.9% 
for men, we find that 20% of the employed women mathematicians are employed only part- 
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tiB« and almost a third of them are seeking full-time employment. Among men, almost 
• 20% of those employed are part-time workers* and 9.S% seek full-time emplqyment. ' 
Further, 40% of the men and half of the women with master's degrees in mathematics who 
are employed full-time are working outside of science and engineering. Job 
opportunities for mathematicians at the master's level appear to be poor. 

* 

Among women master'^ graduates, higher than average unemployment rates for 
women correlate positively with a higher than average proportion' of non-student women 
out' of the labor for^^ only in the social sciences. At the bachelor's level, this 
relationship occurs in every field except biology and agriculture which have a higher 

« 

than average unemployment rate but a slightly smaller proportion of non-students who 
are out of the labor fBrce. y . 
Field of Employnrent ^ ^ 

At the master's level, higher proportions of employed graduates of both sexes 
and in all fields are working in the field of their major or one that is closely 
related than Is' true at the bachelor's level. Tables 2.5 and 2.10 shi¥g*j,the field of ^ 
enployment by field of major for bachelor's and master's graduates respectively^ 

At both degree levels and for both sexes, the highest proportions of graduates 
^ €nployed in their major field are In' engineering and computer^ sciences. Except for 
' women In chemistry, no other fields at the bachelor's level show as many as half of the 
eoiployed gradtmtes working in the field of their major< At the master's level, only 
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the "other social sciences", "other physical sciences", and mathematics show less than 
50% field related employment, except for women ^n agriculture and the environmental 
sciences. 

In economics, the master's degree appears to be a vital ingredient to field- 

related employment for women since all those at the master's level but only 6.4% of 

those at the bachelor's level are employed in any science or related field. To a 

J 

lesser degree, this is true for all fields except engineering. The computer sciences 
showy an opposite effect for women, with only 10.5% of the employed bachelor's graduates 
but «>6>J6 of the master's graduates working outside of sclehce-and engineering Since 
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TABLE 2.f0 



FIELD OF DEGREE BY FIELD OF EMPLOYMENT OF 1974 AND 1975 MASTER'S GRADUATES IN 1976. BY SEXJPERCENT) 
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SOURCE: National Science Foundation. New Entrants Survey. 1976 
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all of the women master's ^aduates who are employed outside of sc+ence and engineering 
fields gave the re%sQ!V^at no science and engineering jobs were available, we might 
conclude that demand for the master's degree In this field is w^ker tlian for the 
tMchelbr's. 

Among men in computer sciences, 11. 2t of bachelor's level graduate^ and 14. 3X 
of master's level were employed outside of science and engineering, and a third of the 
master's graduates indicated that no science and engineering jobs were available. , 

In biology, about half of the bachelor's graduates of bot\) sexes were employed 
outside of science and engineering (with about half of these indicating no science and . ]^ 
engineering job was available); and at the master's level only about a fifth Were ' 
employed outside of science and engineering while a third of the men and none of the^ 
women said they could not find science and engineering "jobs. 

In general, the proportions of both sexes who were/employed outside of science 
and engineering were similar, except for master's level environmental scientists cuid 
agMculture majors^ at both degree levels. The wide disparity bet««en the sexes in total 
non-science and engineering employment is more fial^related than sex-related. 

Summary of Findings yv 
» Student status is the siilgle most Important elaitent related ^to bein^ out of 

the labor force for both men and women among these recent graduates. Full-time students 
out of the labor forc^ plus persons in the labor force account for 9^.5% of men gradu- 
ates at the master's level and 92.9% of women. 

Although the master's degree is often taken as a tenninal degree, 30.6% of 
the men and 31.9% of the women master's graduates in this two-year £ombine<^ group ^ 
report that they are students. Amqng men, 19.6% are full-time and 1.1 .0% part-time' 
« students while the proportions for women are 17.9% and 14.0% respectively. 

As with the baccalaureate graduates, a substantial number of the full -time 
graduate students also report full-t1n« en^loyment. Among the men, 20.2% of all full- 
time students are also employed full-time while 14.1% of full-time studSt women also^ 

report full-time employment. 

ERIC. * 5 J 
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Among women master's graduates, only 12.5^5 are neither employed nor seeking 
employment. Within this group, 43.6% are full-time graduate students, 20.2% are part- 
time graduate students and the remaining 36.2% are out of the labor force for other 
reasons. Among men, only 8.5% of the graduates are neither employed nor seeking 
employment with 93% of rl^se being full-tifne students, J .4% part-time students and 
5.6% out of the labor force fbr all other reasons. . * 

. Both men and at the master's level are much more likely to be employed 

In their field of major or a closely related field than are bachelor's level graduates, 
except in engineering, physical sciences, and computer sciences where the proportions * 
are similar. Graduates in the Social sciences (except economic?) are lesi likely than 
graduates in any other fields to be worlfing in any science or engineering field. 

The unemployment rate for women is 7.1% compared to 4.2% for men. Field of 
major is the more important determinant of^nemplgyment rates, and women have higher 
unen^loyment. rates than men because more of them are concentrated In the high unemploy- 
ment fields - principally the social sciences and* mathematics. r 

ConcTWons 



Among Wth bachelojc^'s and master's graduates of 1974 an'd T975 who were 

> ■ * ■ "* 

surveyed one and two y^ars after receipt of the degree, less than 15% were out of the 

> 

labor force. For both men and women, the majority of individuals who were out of the . 
labor force were full-time graduate students. At both degree levels, 93% of the women 
tere either in the labor force or were full-time graduate st^d^nts whp were not 
employed. While there were differences by field, the variation at the bachelor's level 
was small ranging ftf^92A% of the women in the social jypiences to 97.8% of the 
graduates in computer sciences who *^re either in th^ labor force or were non-employed 
full-time graduate students.^ At the master's level, the variation ranges frqm 78.6% of 
the women graduates in biology to 100% of those in engineer^^^^rfvironmental Sciences 
ai(d agriculture. » 

Typically, tlie women in thts survey are ih the 23 to 26 year age range. . We 
have no information as to their marital or parental status, but it seems unlikely that 



the (tuinber*who have small children is conftned to that approximately 5% who are non- 
students out of the labor force. Other data examined for this study indVcate a high 
Incidence' of labor force participation, even among mothers of pre-school children. 

About half of all *full-t1me students (48.1% of ^chelor's graduates and 54.3% • 
of master'^ graduates) are also employed - indeed one-fourth of the full-time students 
who are baccalaureate graduates and 20i of full-time students at the master's level . 
report full -time employment. 

The high i?ate of combined labor force participation and full-time graduate 
study without other employment among the wom^n from these recent graduating classes 
Indicates a strong attachment to the labor force at a time when many of them ipay have 
young children. It may a1^ indicate that significant portions of the group are post- 
poning chtldbearing. \ - . 

Among all scientists and engineers in this data set who are unemployed and - 
seeking work, 36% at the bact^elor's level and 28% at the master's level are women, but 
women make up only 31% of the bachelor's graduates and 20% of the mas'ter's graduates 
whose employment status is known. Most of this difference lies in the field choices 
of women « who are concentrated in the fields wifh the highest unemployment rates. • 
This factor probably adds discouraged women to the small number who are out pf the labor 
force without being full*time students. Other segments of this study also support this 
premise. * 

Nonetheless, the participation in the labor force among these recently 
graduated women who are not out of the labor force because the^^re full-time graduate 
students is 92.5% among both bachelor's and master's graduates. For men the partici- 
pation rate is 97.6%*for bachelor's graduates who are not full-time students outside 
the labor force^ and 99.3% among master's graduates. 

Over thrnext few years, some of these women will take breaks in their 
employment for a few months or a few years to devote themselves to their fan\ilies. 
Others will contlpue working full-time or part-time even when they have small children. 
Their present parti cllpition In the labor forc% coupled with the high .proportion who 



. - 34 - 

are pursuing graduate education Indicates that most of these Women plan to continue to 
be a part of the U.S. lab'or force, with or without brealts for childrearing. Approxi- 
inately the same proportions of men and women are presently pursuing graduate degrees, 
this added training will increase even further the likelihood of labor farce . 
participation by the women. 

Recent master's graduates are' considepably more likely than bachelor's 
graduates to be employed in the field of their inajor or one closely related to it. For 
^ example, 431 of women biology graduates In the bachelor's group are employed in biology 

^ compared to 74.'2!g of the master's grajluates. In psychology, the proportions are 14.-8% 
of bachelor's and 57. 3t of mastery's graduates. This is true for men as well as women. 

JThe unemployment rates among master '§ graduates also are generally lower than . 

. for Bachelor's graduates, and considerably lower for both men and women in biology and 
psychology. In the .social sciences, the unempl oyment rate for men drops from 11.2%^ A 
the bachelor's level to 7.7% at the master's, but for women th6 11.5% rate for bachelor's 

• Increases to 12.4% for master's graduates. This is the ma jor^ reason why th0. unemploy- 
ment rate for' all . men in the sample drops from. 8.1% for bachelor's graduates, to 4.^% . 

.*■ / ' > - 

for master's while for women the unemployment rates are 10.6% at the bachelor's and 

7.1% at the master's level . * _ ^ 

{ . ' > 

About'a fourth of both inen and women bachelor's graduates who are full-time 

• ■ ' ^ • * 

students and a fifth of master's graduates who are full-time students a.re also^employed 

W 



fulT-^ime, with additional proportions In both groups employed part-time., Among part^ 

. • ■ • \ 

timfe students, more than three-quarter$.of both sexes are also employed. 

iC • . . , • ' • 

.This study reveals that 8P)ng recent graduates, the m®st important dis- . 'N 
similarity between men and women in terms pf their present and future labor force 
parti c1 pa tionris the field concentration. Considerably higher proportions of men than 

women at both the bachelor's and master's Ibvel have majored in engWerIng where the 

{ 

employment opportunities have been good. Two-thirds of the wom^n at the bachelor's ^ 
level and half at the master's level have majors in the social' sciences and psycholcfer. 

Among the men, one- third at the bachelor's level and one- fourth at the master's level 

0/ ' 



are In these fields. Based on unemployment rates, these fields offer less opportunity 
than most of the others. 

Further, within the social sciences, a higher proportion of the men have 

« 

chosen the field of economics where the opportunities also appear to be better. Only 
6,6% of the women bachelor's graduates in the social sciences majored in economics 
coi^red to 13.3% of the men. At; the master's levels 11.1% of th6 women social science 
majors and 27.7% of the men are in economics. 

Occasional differences between the sexes in unemplpyment rates for the same 
field generally do nat appeVrv to be significant. One exception is engineering .where, 
despite 4 good job market an^a reputed Itemand for women, the unemploymef^{^te for 
these receqt women graduates in engineering is extraordinarily high - 10% at the 
bachelor's level and 9.5% at the m^ter»s level. - We have found no explanation for 
this wide djjg^rgence'in unemployment rates between men and Women. A similar divergence 
jexfsts In agriculture wh^e the unemployment rates for women are 14.5% at the bachelor's 
, level and 11.9% at the/master's compared to 5% and 2.3% respectively for men. Because 
of the^ relatively small numbers of wiomen in these two fields, the sample size may 
introduce. disprop.or:tTOnate error in the data for these fields. H(»<ever, we found the 
saae diver^nce in engineering and agriculture in other segments of this study, and 
nay reasonably conclude that the figures have credence.. 

The overall conclusion to be reached from the information In this survey is 
that recent graduates In science and engineering of both sexes are generally either 
in the labor force or are full-time graduate stutients improving their credentials to 
enter that labor force. ^ 
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CHAPTER 3 



1978 SURVEY OF SCIENCE AND ENGINEERING GRADUATES OF* 1972 AND 1976 

In 1978, the National Science Foundation surveyed a sample of the science 
and engineering bachelor's aiO Pilaster's graduates of 1972 and 1976, thus provldtng 
Information on recent graduates as well as those who* were about four years older. 
Because the present ^udy was begun just prior to this survey, ^ NSF added to its 
questionnaire a question regarding the parental status of these graduates. ' , 

1972 Graduates. . . 

Graduate Education 

* s 

' ' • TABLE 3.1 . 

NUMBER AND HIGHEST. DEGREE IN 1978 OF BACHELOR'S AND MASTER'S GRADUATES OF 1972 

BY FIELD. SEX AND 1972 DEGREE LEVEL^ ~ 
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Er|c Data Source: National .Science Foundation, New Entrants Survey, 1978 
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^ Table 3.1 shoirs- the total nuAiber, percent by sex, and highest degree level 
attained In 1978 by the bachelor's and master's graduates of 1972. 

Wonen earned 28.3% of the S/E bachelor's and 18.2% of the Master's degrees 
in this 1972 class. Only In the b1ologf«el sciences Is the women's proportion of 
master's degrees higher, than their proportion of bachelor's degrees. 

Vfhen the graduates ^f 1972 who earned either a bachelor's or a master's In 
that year are combined, we find that In 1978, 11% of the men but only 5.7% of the 
women have earned a doctorate. In the combined sample, however, 32.3% of the women' 
an(i 31.2% of the men report a master's as their highest degree in 1978. 

Considering only the 1972 bachelor's graduat^SL 26.6% of the women and 21.8% 
of the men report a master's as their "l^ghest degree In 1978, but the progprtion of 
both men ami. women who took at le^st one graduate degree 1s similar - 30-.4% of the men 
and 30.7% of the wom^. The son^what greater tendency of women to stop at ^hg^aster's 
level is notable among both levels of 1972 graduates. 

Labor Force Participation ^ t 

In this data sample, as In all the other data sets we have examined<the 

* * , • * . 

.women show strong adherence to tf)6 labor force, and that adherence Incre^es with 

higher degree, levels. Table 3.2 shows the proportion of Inen. and women who are In 

the labor force; their unemployment rates; and the proportion who are out of the 

labor force for full-time graduate study and for all other reasons. 

The proportion of women who are out of the labor force is higher 1n every 

Instance than the proportlorf' of mdn. The unemployment rate (the ratio of those 

seeking employment to the to taT labor force) also is higher for women than fbi^ men, 

ft 

being 3.5% and 1.6% anwng the bachelor's graduates of 1972; 4.0% and 1.1% among the 
master's graduates (and this holds t/ue in almost every field). 

Some of these men and women are out of the labor force because^they are full/ 
time students. Among rche 1972 bachelor's graduates, 3.7% of the men and 2.fe% of the 
women are full-time stodents out of the labor* force, as are 1.6% of the male and 3.3% 
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OUT OF LABOR FORCE 


TOTAL NUMBER 


% IN LA] 


30R FORCE 


UNEMPLOYMENT RATE 


% FULL-TIME STUDENTS 


% OUT FOR OTHER REASONS 


ALL FIELDS . 
Bachelor's 
fraster's 


Men 


\k)men 


Men 


Women. 


Men 


Women 


flen 


Women 


Men 


Women 


ZZ7i8ZZ 
47,569 


90,025 

1 A PA A 

10,598 


94.8 
97.4 


79.9 
86.5 


1.6 
1.1 


3.5 

A A 

4.0 


1 .0 


2.6 

3.3 


1.4 


17.5 

in 0 


PHYSICAL SCI. 
Bachelor's 
Master's 


14.094 
4,156 


2,643 

^TA 

670 


92.6 
98.1 


85.1 • 
83.6 


2.1 

A A 

0.9 


2.7. 

A A 

0.0 


5.6 
1 .7 


2.9 


1.8 

A O 


* 

12.0 

-10.4 


MATri SCI. 
Bachelor's 
Master' s 


, 14,525 
• 3,657 


9,323 
, } f 552 


95.4 
96.3 


.76.9 
89.8. 


1.3 

A ^ 

2.3 


2.3 , 


3.4 

A O 

2.2 


1.3 
Z.l 


1.2 

T If 

T.b 


21.^ 

O 1 

8.1 


liOMPUTER SCI. 
Bachblor's 
Master ' s 


3,062 

1 TIC 


■^340 
. ZOi 


98.1 
100.0 


66.8 
85.6 






1.9 


** 


« 


33.2 

1 A A" 


ENVIRON. SCI. 
Bachelor's 
Mastisr's 


7,071 
2,019 


1,419 

241» 


96.2 
97.6 


80.4 
91.7 


2.0 


2.9 


2.5r1^ 

10 
1 ,C 


2.7 


1.3 


^6.8 

O.J 


'ENGlteS 
BacheTor's 


51,156 
16,694 


618 

345 


97.9 
98.8 


74.8 
100.0 


0.7 


17.5 


1.5 

U;7 


6.1 

«-« 


" 0.6 

^ U.J 


19.3 

n n 
u .u 


BIOLOfifCAL SCI. 
Bachelor's 

M<iQf pr ' Q 


29,029 
4.485 


11.967 
2.149 


89.7 
93.1 


83.5 
77.4 


3.4 
5.8 


3.6 
2.1 


7.5 
6.9 


6.0 
6.5 


2.8 
0.0 


10.5 
16.1 


AGRIC. SCI. 
Bachelor's 
Master's 


12,820 
2,501 

L. 


740 
190 


97.7 
97.6 


— ? * — 

76.1 
78.9 


1.0 

0.5 


5.3 

9.3 


1.8 
0.5 


8.0 ^ 
7.4 


0.5 
1.9 


16.1 
14.2 


PSYCHOLOGY 
Bachelor's 
Master*s 


23,268 
3,260 


, 

20,154 
2,033 


93.2 
97.8 


80.7 
90.9 


3.4 - 
1.2 


'4.8 


4.5 
1.1 


2.9 

2.3 


2.3 
1.1 


16.4 

6.8 


SOC. SCI. 
Bachelor's . 
Master's 


72,798 
9,020 


42,821 
3.2T8 


?4.8 
96.5 


79.1 
87.6 


1.2 
0.6 


3.4 
10.1 


3.6 
1.0 


1.6 

3.6 


1.6 . 

2.5 


19.3 
8.8 



' w " ' — ♦ 

Data Soorce: National Science Foundation, New Entrants Survey, 1978 



of the female master's graduates of 1972. In addition, however, 17.5% of the 1972 
bachel^'s graduate women and 10. 22^ of ther master's graduates are oat of the labor 
force for other, reasons, mostly concerned with family responsibilities. 

The 1978 survey asked respondents if they h|d children, and" if so tf they 
had children under age 6 and/or over age 6. Among th^l972 women graduates, 18.7t 
of the bachelor's graduates and 15.6% of the master's graduates reported having 

I. 

children under age 6. Six percent of the bachelor's and 19.6% of the master's gradu- 
ates reported children over six years of age in 1978. Obviously some women had 
children in both age groups. 

Among the 18,469 women from the 1972 classes who had children under 6, 57.4% 
of the bachelor's graduates and 46.2% of the master's graduates were out of the labor 
force in 1978. However, among the 7,564 women who reported having children over six, , 
only 71 of the bachelor's graduates and 13.7% of the" master's graduates were out of 
the labor force in 1978. V 

Since two thirds of the women from these classes who are out of the labor 
.force in 1978 and who were not full-time graduate students report children under age 
six, we can assume that a substantial proportion of them wfll return to the labor 
force w(jen their children reach school age. The women graduates of 1972 in this 
sample are- typically 28 to Bl'years old, with 87% of all these graduates being in 
the 25-34 age group. ' 

Examined in another way, we note that although 18.7% of the women from the 
1972 bffchelor's clals report having children under a^e six, only 17.5% of the women 
In that class who are not full-time graduate, students report being out of the labor 
force in 1978. Among the master's graduates of that year, 15.6% report children* under 
age six, but only 10.2% of this class are out of the labor force for other than full- 
time graduate study. A further analysis of labor force participation of mothers I ^ 
begins on page 43. 

As shown in Table 3.2^ women whose bachelor's degrees arfr Yhahe physical 
sciences and biosciences, are somewhat more likely to be in the labor force than are, 

C ■ 6( ■ ' 
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those v#hose degrees are in other fields. At the master's level, women who majored in 
psychology are the least likely to be out of the labor force. Whether this is related 
to job opportunities, we cannot tell. ^ 

As in all other data sources v<e have found, th^/iys unemployment rates for 
the Momen graduates of 1972 at both degree levels are more than twice as high as the 
unemployment rates for men, with the gap a little larger for the master's graduates 
than for the bachelor's graduates. The unen^loyment rate for men Is highest' in the 
biological sciences^ and In psychology at the bachelor's level i while for women, the 
unemployment rate Is highest in engineering, agricultural sciences and psychology among 
the bachelor's graduates* and in agrlcuUural sciences and social sciences among the 
Master's graduates. The high unempfoyfi^nt r^ate-in engineering reinforces the data 
from the' 1976 survey of recent graduates. No clear relationship is apparent between 
unemployment rates for thesef women and the- proportion who are out of. the labor force, 
except that a lower than average rate^okiinemployment among the bachelor's graduates 
generally Is 'matched by a higher labor force participation rate. 

1976 Graduates 

Table 3.3 shows the number and 1976 degree level by field and sex, and the 
1978 degree level atjtained by t he^ graduates. Vtomen make up 32.5% of the bachelor's 
class of 1976 and 22.4% of the master's graduates. These women are remarkably close 
to the men in proportion of graduate degrees .earned tince 1976. From the bachelor's 
graduates, 12.5% of the women and 10.3% of the men have earned a master's degree, with 
a slight fraction of both sexes having, achieved a doctorate by 1978. Among tlje 1976 » 
master's graduates,' 6.6% of the men and 6.2% of the women have achieved the doct^ate. 

The field variation is'^rked, with women well beTow men in the proportion 
earning graduate degrees in the physical sciences, mathematical sciences, environmental 
sciences and engineeri^Q^llut proportionately ahead of the men in the agricultural 
sc1eng5S. Women from this class have earned more master's degrees in psychology , but 
fewer doctorates than haye men. ^(j 1 
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\ TABLE 3.3 

\ ^ g 

NiM£R AND HIGHEST DEGREE IN 1978 OF BACHELOR'S AND MASTERS GRADUi^S OF 1976 . 
'■ BY FIELD. SEX AND 1976 DEGREE LEVEL 



FIELD OF DEGREE I 
1976 DEGREE LEVEL 


Total 


• 

Women 


% Women 


MGHEST DEG 


REE IN 1978 (% OF TOTAL) 


BACHELOR'S 


MASTER'S . DOCTORATE 


Men 


Wnmpn 

ft Ullld 1 


Men 


Women i Men i Women. 


All Yields 
Bachelor * s 


318.498 


103.444 


32.5 


89 2 


87 4 


10.3 


12.5! 


,0.6> 


0.1 


/ Master's 


^ 56.828 










93. 4^ 93.8 


6.61 6.2 


^hvs. Science 
Bachelor *s 


15 329 


3.137 


19 2 




R7 

Of • u 


14 6 


113 


0 4' 


1 

1 1 


Master's 


3.773 


535 


14.2 






90.3 


97.0 


9.7 


3.0 


Math. Sci . 
Bachelor's 


16.084 


6,554 


40.7 




R6 7 


1^ 8 








Master's 


3.863 


1.313 


r34.0 








93.9 




6.1 I 


(ioimuter Sci . 
Bachelor's 


5 664 


1 .124 


19 8 




Q/l 1 


in n 








Master's 


2,603 


377 


14.5 






93.5 


84.9 


1 6.5 


15.1 ! 


Barhpl nr' ^ 




1 912 


21 3 


AO Q 


m O 


10.1 


7/; 


# 




Master's \ — ^ 


^2.38r 


4lS 








W.4 


97.8 


5.6 


2.2 


Fnal neer^ 
Barh^InT* ^ 

vOWIIC \\M\ 3 








R7 A 


QA 1. 


12.6 


5.7 


0.6 




Master's 


16149/ 


547 


3.3 






9^.4 


69.7 


2.5 


10.3 


Biol Sci 
Bachelor's 


59,012 


20,298 


34.4 


91.4 


91.7 


6.5 


7.9 


2.1 


0.4 


Waster's 


g!d39 




31.6 








d6.6 


8.8 


3.4 


Agrlc. Sci. 
Bachelor's 


19,460 


3.570 


18.3 


93.1* 


85.8 


6.7 


13.4 


0.2 


0.8 


Master's 




4>8 


14.3 






$4.4 


97.7 


• 5.6 


2.-3 • 


Tsychology 
Bachelor's 


50,364 


27.376 


54.4 


85.9 


80.9 


13.7 


19.1 


0.4 




Master's 


7!85d 


3,671 


46.7 






80.6 


67.6 


15.2' 


12.5 


Soc. Sci. 
Bachelor's 


95.544 


37.638 


39.4 


91.6 


89.1 


8^^ 


10.9 


0.2 




Master's 




3.629 


31.4 


» 




92.8 

T 


98.3 


7.2 


1.6 



Data Source: National Science Foundation, New Entrants Survey, 1978 



Labor Force Participation 

Table 3.4 shows the 1978 labor force participation of these recent graduates. 
The proportion of men and of women 'who are in and out of the labor force is similar, 
and once again full-time graduate study is the most signific^t reason for being out 
of the labor force among both men and women. Onfy 6% of the women at the bachelor's 
level and 8% of the 1976 master's graduates are out of the labor force for all reasons 
other than full-time graduate study. ^ 



TABLE 3.4 • 

EMPLOYMENT' STATU5 OF 1976 S/k GRADUATES IN 197B., BY 1976 DEGREE LEVEL. SEX & FIELD 



rlcLU ft 17/0 
DEGREE LEVEL 




^ PERCENT 


■ TOTAL mm 




UNEMPLOYMENT RATE 


FT STUDENTS OJTSIDE LF 


NON-STUDENTS OUT OF LF 


ALD. FIELDS 
Master's 


Men 


Women 




Vfomen 


Men 


Women 


Men 


jWomen 


Men 


Wonen 


215,054 
45.670 


103,444 
13.158 


87.5 
91.0 


OA O 

84.3 
.87.2 


O A 

2.7 


C Q 

0 .o 
5.4 


7.7 




1 1 
1.3 


o 

8.0 


PHYSICAL SCI. 
Master's. 


13rr9Z , 
3.238 


3» 137 
535 


74« / 
83.3 


' i 

97.0^ 


1.6 


An 
o.u 

0.0 


on n 
15.9 


0.0 


«i • ^ 
0.8 


3 5 

3.0 ^ 


MATH SCI. 

uoCncior s 

MaTter's 


A COT 

2.550 


a CCA 
1.313 


R^ 1 

86.9 


93.9 


4.3 


• 

A 

^ 4.4 ' 


^0.3 


2.1 • 


1 fi 
2.8 


4 9 


COMPUTER SCI. 
Master's 


4,540 

2.226 . 


t 

1 ,124 
377 


100.0 
97.8 


1 AA A 

95.0 


1 .J 

4.5 


A n 
u.u 

0.0 


2.2 






5.0 


ENVmN. SCI. 
Dacneior s 
Master's 


7,072 
1.966 


1 .912 
415 


96.1 
90.7 


81 .7 
90.6 


\ 3.4 


7.3 
2.4 


(..1 

9.2 


D.4 

6.5 


1 mC 

0.0 


2. IT 


ENGINEERS 
Ddcneior s 
Mister's 


45,223 
15^951 


1 ,835 
' 547 


97.2 
96.3 


98.6 
97.3 


^ 0.5 
0.6 


^ J A 

4.9 
8.1 


Z.o 
2.5 


1 ii 
1 .4 


1.2 


u.u 
2.6 


BIOLOGICAL SCI. 
□acne 1 or s 
Master's 


38,714 
4.746 


20,298 
2J93 


73.0 
78.2 


77.1 
79.^ 


3.8 
2.6 


7.2 
4.4 


26. 1 
20.2 


16.2 
11.5 


V 

nA a 

^.9 
1.6 


9.2 


AGRIC. SCI. 
. Mcne lor s 
Master's 


15 890 
2.873- 


3.570 
^ 478 


95.4 
94,4 


»93.7 
85.8 


1.9 
2.5 


4.2 
11.2 


3.4 
5.6 


1.6 


1.2 
0.0 


2.3 
4.6 


PSYCHOLOGY 
,Bithelor*'S 
Master's 


22.987 
4.188 


27,376 
3.671 


84.7 
01.5 


82.1 
90.6 


3.3 
7.6 


6.7 
5.2 


14.5 
6.9 


9.9 
2.3 


0.8 
1.6 


8.0 
7..1 


SOCIAL SCI. 
Bachelor's 
I Master's 


\ 57.907 \ 
I 7.932 


37,638 
3.629 


89.7 
89.3 


87.8 
81.9 


4.6 
4.3 


5.5 
7.5 


8.4 
8.7 


8.1 

, 5.5 


1.9 
2.0 


4.1 
12.5 



Data Source: Natidrtel Science foundation. New Entrants Survey. 1978 



Only 4.1% of the women bachSior's graduates of 1976 but 14.4% oft- the master's 
level graduate women report having childcen under age 6 in 1978. Less than 40% of 
mothers with pre-school children from the 1976 bachelor's claVs and only 31% of mothers 



from the master's 1976 gr^ates are out of the labor force. 

The unemployment rates among these recent graduates are 3.0% and 5.8% respec- 
tively for men and women from the bachelor's class; 2.7% and 5.4% respectively from the 
master's cla^s. The higher unemployment rate for women persists through mo^t fields, and 
is markedly higher in engineering, biosciences, agricultural sciences and social sciences. 
In psychology, the 'unemployment rate for women at the bachelor's level is twice as high 
4$ for men, but it is slightly) lower than the rate for men among the master's graduates. 

As in the 1976 suHey of the graduates of 1974 and 1975, (Chapter 2), higher 
unemployment rates for women appear positively related to the proportion who are out of 
the labor force, particularly among graduates in environmental sciences, psychology and 
social science. . > 



^ - ^ * Labor Force Participation of Mothers 

Table 3.5 shows the employment status of mothers from both the 1972 and 1976 
graduating classes, distinguishing between mothers whose children are pre-school age 
. and mothers with children six and older. Some mothers, of course, fail in both groups. 
A somewhat surprising 31% of the mothers of pre-tfchool age? chlUren are 
employed fulT-time, with an additional 13% ettloyed part-time and 4.3% seeking employ- 
Slept. 'Only about half of these mothers afe out of the labor force. However, there is a 
distinct difference in labor force participation between mothers of pre-school children 
who graduated in 1972 and those who graduated in 1976, with 63%^ of those from the 1976 
" class and only 44« of those fron the 1972 class being in the labor force. This difference 
exists no matter what the present degree level of the mother, perhaps indicating the 
rapW change that has taken place in recent years in increased labor^force participation 
of mothers whose children are of pre-school age. Women who graduated in 1976 appear to 
have elected to remain in the labor force while their children were young to ^much. * 
larger -degree than those women who graduated four years earlier. 
o at 



^ . ' TABLE .3.5 

/ EMPLOVMENT^'STATUS;OF MOTHERS FROM' 1972 AXD 1976 BACHELOR'S AND MASTER'S GRADUATES. WBj BY 

HIGHEST DEGREE IN 1978. GRADUA TING CLASS, m AGE GROUP OF CHILDREN [ ^ 



HIGHEST DEGREE 
IN I9/0 


C H I^ D R E"N under) S^I X 


-^If-r-^. . 7 

CHILDREN SIX AND OVER 




^NpI |ye<* 
FufKTIme 


Employed 
Par-t-Tlme 


Seeking 


^Oyt'of 
Lab^iVTorcfe 


Nuii^er 


^ployed 
Full -Time 


Empi oyed 
Part-Time 


Seeklnq^ 


Out of 
. Labor Force 


BACHELOR'S 
1976 Grads 


4,210 


3a^.9 


f 

12.5 


r 

8.0 


40.6 


7.040 




7.4 . 


4 

M 


24.1 • 


1^72 6rads 


13.594 


25.6 


11.6 


3.9- 


,58.9 


3.702 


46.8 


29.5 , 


13.3 


10.4 


Combined 


1>l804. 


28.8 


11.8 


4.9 


'54.6 


10.742 


54.9. " 


^ 15.0 


10.8 


19.4 


MASTER'S 
. 197.6 Grads 


1.906 


/ 

36.3 


J/ 

21.0 


> 

9.7 


1 

^ .31.0 


3.675 


r 

72.7 




9.1 


7.4 


'Id/2 6rads 


4.375 . 


. 35.54 


13.5 




52.9 


3.494 


63.4 


,13.1 


15.7 


6^8 


Combined 


6.281 . 




15.8 




.46.2 


7.169 


68.2 


11.9 


12.8 


" 7,1 


, DOCTORATE 
1976irads> 






Out i^f ^ ' 






57 


^^50 9 


50 9 


1 


4 

1 


\ }iic uraos ^ 


. 499 




2^4 




16.6 


,368' 


- 74.7 


. 12.5 


4 


12.5 


LomDipea 


585 


61.7 


'24.1 


> 


74.2 




71.5 


^17. & 




10.8 


ALL DEGREE 
LEVELS 
1976 Grads 


-1 — - " 




^ A 


ft A 


f 

. Of . 1 


10 772 


63 7 




9 3 


16 3 


X^lc ur^dS 










56 4 


7 564 


55 8 


2f 1. 

W 1 . 1 


14 2 


8.9 


Combined 


24.670 


3U1 


13.1 




si:s .> 


18, ,336 


60.4 


13.8 


. 1T.3 • , 


14.4 


ALL BACHLJLOK'S 
GRADUATJES " 
of 




' An 1 


12 2 ♦ 


• 

i 


39 1' 


* . « 

8.119 


61 8 


, ..1 

6.7 


10.6 


20.9 . 


f' of !9/p 


2^>815 


27.5 • 


12.0 




✓^7.4 . 


'5,484 


54.2 


21.0 


17.8 . 


7.1 


uonTD 1 ncu 


fl.125 


30.1 


"1^.0 


4.1 


53.^8 : 


13^B03 ' 


58.7 


12.5 


13.5 , 


15.3 


ALL MASTER'S 
GRADUATES 
of 1976 


1.892 


'3^.3 


• 

22.7 


9.8 


^ . — 

' 31.2 


2.653 


69^.8 


14.9 


5.1 


10.3 


--^^^1972 


1.654 


38.3 


15.5 




46.2 


^.OBO; 


60.1 


21.4 


4.9 


13.7 


tSnbined 


3.546 


37.3 


19.3 


5.2 


• <38.2 


4.733 


65.9' 


17.8 


4.9 


. 11.8 



SOURCE: National Science Foundation. New Entrants ^urver. 1678 



Labor force participation (both full-time and part-time employment) alsa in- 
V 

creases^.wi th higher degree ^levels among the mothers of pre-schoolers, so that onlV 14.2% 
of the doctorates in this groups ar^ oUt of the labor force compared to 54.6% of the 
mothers of pre-school childrenl where the mother's highest degree is a bachelor's 

« 

/ . Among the mothers with children six and older, 83% are in the labor force 
Even among mothers whose highest degree is the bachelor's degree, more than 80% were in 
the UJjor force in 1978 * . 

-The largest difference between 1^2 and 1976 graduates who have children 6 and 
over appears to be the high rate of part-time>mployment among the 197^ graduates (21.1%) 
and a lo«jer rate of wfthdrawl from the labor force (8.9%), while fewer of the 1976 gradu- 
ates are working part-time (8.7%) and more are out of the labor force (18.3%). 

The roost sut'prising finding in these data fs that a higher numb^and pro- 
portion of women who earned a degree in 1976 t^an of those from the 1972 classes have 
children six and ove^T^Among the 1976 graduates, 5.3% report having children under 6 
and 9.2% report having children 6 and over. Among the graduates of 1972, a higher pro- 
portion report pre-school children (18.2%), as we would expect, but a lower proportion 
report having children. six and over (7.4%) which is unexpected (Table 3.6). 

TABLE 3.6 

PROt^ORTION OF V^pt- GRADUATES OF 1972 AND 1976 WHO REPORT HAVINfi CHILDREN • 

IN 1978, By AGE GRflUP OF CHILDREN 





Tota^l Women 


No. Reporting 
Childr^ < 6 


% Of 

Total 


/No. Reporting 
Children 6 & Over 


% of 
Total 


1976 Graduates 
Bachelor's 


103 JM4 


4.310 


4.2 


8.119 


7.8 


Master's <, 


li^,158 


1 ,892 


14.4 


2.653 


20.2 


1972 Graduates 
Bachelor'^ 


90.025- 


15.815 


18.7 


' 5.484 


6.1 


Master's , 


ID. 598 


K654 


15.6 


2JD80 


19.6 


TOrtt' 

1976 Gjraduates 


«*1 16,502 


6,202 


5.3 


10.772 


9^ 


1972 Graduates 


101.623 • 


18.^9 


18.2 


77564 


7.4 



lie 



SOURCE: National Science Foundation, New Entrants Survey, 1978 



1 

I 



. * . - 46 - 

' ' The data suggest that this Indicates a significant increase in the number of 

re*entry vttxmn who were among the bachelor's or master's graduates in 1976, following 

an earlier school ai'»s;areer interruption while their children were small. Among the 

1976 bache>or's,>^aduates\i 1978, 60% are~2?^ under in 1978, and 28% are 25-29. 

An 801 labor force participation rate among these bacca.1 aureate level .mothers 

of older children when compared to the 45% participation rate of mothers 40f pre- 

schoolers reinforces the finding in other parts of this study that women trained in 

sqlence and engineering want to and do return to^e later torce when their children are 

in school, and that their partic^patidn is higher than among all college graduates-, 
t ' 

In March 1974, only 43% of women with four or more years of college whrf had 
children under six years of age were participating in the labor forc^ according to the 
La^r Department.^ /\niong women who had children only tn the 6-17 age range, 62% were 
In the labor force In 1974, • ' 

Among all mothers of pre-school* children in 1978, regardless of educational 
lefvel , 42% were in the labor force, as were 57% of ijothers with school age children. 

In this sample of women scientists and engineers, the labor force partici- 

• *■ 

patloO' of mothers with.pre-schbol children Is somewhat higher than the 1974 national 
rate for college graduates, while the participation of those with children six and over 
Is signifi'cantly higher than the 1974 data indicate for all college graduate mothers. . 

Among the mothers of older chiWren, as well as the mothers of pre-schoolers 

4 k 

In this 1978 survey, those wowen with^a gradjjate degree in science or engineering are 
more lively than those with only a bachelor's degree to stay in or to return to the 



I^H^* fore 





the sample of-abou£^^^w6nen chemistry and engineering graduates surveyed 
as another part of this study (Chapter 5), 35% of those graduates of the past 15 years 
were mothers, and 64% of those mothers were in the labor force. Among mothers whose 



1 Handbook' on Women Workers . U.S. Department of Labor, Wpmen's Bureau, Bulletin 297, 
p. 23 . 

2 ^'Jtt^anges in Marital and Family Characteristics of Workers. 1970-78," by Beverly L. 
Q Johnsion* Monthly Labor Review , April 1979 Of * 
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children were under age six, 62^ were in the Tabor force. This rate appears to be 
related more to the high incidence 6f graduate degrees among the chemistry graduates 
aAd the excellent job opportunities for the engineering baccalaureates than to other 
coomonaj^ie^ aniong women science and engineering graduates. 

Salaries 

We can examine the salaries of the graduates of both the 1972 and 1976 classes 

who were employed full-time in science and engineering in 1978. In Table 3.7, we find a 

fairly universal pattern of salary differentials between men and women in each working" 

field, diffbrentiated by the two graduating leveTs for both 1972 and 1976. 
Ik 



J 



TABLE 3.7 



MEDIAN ANNUAL SALARIES OF BACH. & MASTER'S GRADS OF 1972 & 1976 WHO ARE 
EMPLOYED FULL-TIME IN SCIENCE OR ENGINEERING, BY FIELD OF WORK & SEX • 



FIELD OF. WORK 


BACH. 

OF 1 


GRADS 
972 


MASTER'S GRADS ' 
OF 1972 


BACH. GRADS 
OF 1976 


MASTER'S GRABS i 
OF 1976 ' 


Hen ' 


Women 


Men 


Women 


Men 


\ Women i. Men 


W(^n 1 


ALL FIELDS - 


19.644 


15,225 


22,865 


18.115 


15.598 


» 12,092 


19.074 


15.010 ' 


PHYS. SCI. 

. Chemists 
P»VVAstr, 
Other P/S 


16,917 
16,341 
18,520 
21.846 . 


18,200* 
18,200* 

18.260 


20,315 
20,721 
20,185 
20.305 


17,324 
17,507 
16,600 


14,077 
14,206 
12,088^ 
13,899 


13,111 
13,079 
16.632* 
12,931 


18,343 
18,460 
18,721 
15.339 


13:776 i 
U,741 1 
■16,?00 
13,000 


MATH SCI . 


15ll4l 


14.297 


18,301 


19.006- 


1 417^4' 


13,Q0O 


14*967 


16,15V 


COMPUTER 3PECi 


20.001 


16.208 


22,290 


20.410 


16.383 




20.013 


17,805 


ENVIRON. SCI. 
Earth 
Other 


20,116 ' 
20,283 . 
18.853 


18,043 
18,108 
16.350 


23,788 
25,663 
17,819 


15,865 
' 15,903 
14.746 


13,725 
14,930 
12.008 


18,0Q8* 
13,400* 


20,392 
21,783 
12,071 


15,06Q . 

15,110 

15,000* 


« ENGINEERS 
Chemi cal 
Civil 
Elec. 
Mech.. 


20,348 
22,125 
19,513' 
. 22,089 
20,897 


18,206 

24,150* 

19,600* 

18,400 

15,800 


25.044 
24,288 
24,361 
25,188 
24*671 


22,468 
27,200* 
29,867* 
19,117 

22.0831 


17,210 
19,017 
16,459 
18,088 


16,171 
1 19,289* 
17,400* 
14,697 
-.14,965 > 


■21 \m 

22,203 
20,314. 
20,94r 
*2l,850 


19,902 
19,800 
. 17,000 
8,200 
* 24,462* 


LIFE SCI. 
Biol. 
Aari/fc. 


1^,453 
15,088 
.16,689 


12,666 
12,603 
18,164* 


17,873 
16,967 




»^,291 
12,140 


10,294* 

U0,157' 


'1 41642 
14,479 
14,851 


T3,180 
13,355 
12,700 


PSYCHOLOGISTS 


16,319 


14.108. 




10.144 




13,499 


14,402' 


SOCIAL SCI. 
Economists 
Soc/Anthr'b. 
Other SS 


•18,007 
18,l'k|^ 
18,||r> 


' 9,933 
.,16^35* 


; 19,494 
21,700 
' 18,170 
17,179 


16,342 
29,761* 
14.979 
22.363* 


12,922 
15,050 
13,171 
12.526 . 


11>44 
16,950* 
8,900 
11i04e/ 


16.174 
16,320 
13,752 
16,764 


14,803 
15,100 
10.101 
-'•14f.g$0% 

■ . . . > Fir ... ^ ■ ■ ■ 



SOURCE: 



4llt1ona: 

- Data i^i^^i\ .,^„, 
. Women 's^^alar^fesit 

Women gra(l!fari 




oe Foundation, New Entrants Survey, 1978 



&r than men's 




leal engineering and civil engineering show higher 
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salaries than men except among the 1976 master's graduates. 

Among the 1976 graduates at the bachelor's level, the median salary is higher 
for tiK»nen than for men In several of the fields where there are few wonren, such as 

> 

physics and astronomy, earth sciences and these engineering subdisciplines; and the 
median salary for women is also slightly higher than for men among psychologists. 

Among the 1972 graduates at both the bachelor's and master's levels, 96Tr^ 
report higher salaries than women in every field where^here is any significant number 
of women. 

In the 90 cases' where the salaries of men and women could be compared by 
field, degree year and degree level, men have higher median salaries than women in 67 
'instances - or 754 of the time. ^ 

riowever, the salary gap between men and wxneh is less for the 1976 class than 
for the 1972 graduates. We cannot tell for sure front the available data whether women 
have been able to obtain their proportionate shar^ of these science a/id engineering 
Jobs, but the data appear to indicate that they have not. . For example, women are 22.4% 
of the 1976 master's graduates, but they hold only 18.3% of the full-time science and 
engineering jobs that are held by this class. Among the bachelor's graduates of that 
year, women are 32.5%, but -they make up only 23.4% of the total employed full-time in 
science and engineering in 1978. 

^ ♦ 

Among, the 1972 graduates, women are 28.3% of the bachelor's graduates and 
14.6% of that group who were employed fulltime in science and engineering in 1978. At 
the master's level, women earned 18.2% of the 1972 degrees, but are 14.1% of those 
employed in science and engineering. These differences may reflect the higher pro- 
portion of women than men who are out of the labor force for non-student reasons. 

Some of this difference is in the field of study, since bachelor's degrees 

In fields typically chosen by women such as social sciences and psychology ai^fr less 

■ . > , *■ - 

likely to lead to science and engineering employment than are bachelor's degrees in 
the physical sciences or engineering where men. predominate. 

Nonetheless, the higher .unenf)1oyment rates for women in almost every field. 



coupled witb the lower proportions of women employed In science and enginearing from 
each segment pf both classes and the generally lower salaries earned by these women may 
Indicate'that women have had less opportunity than men to find employment in science 
and engineering, regardless of their field. ^ 

Summary ^ * 
Almost ^3% of the women who graduated with a bachelor's and 90% of those who 

V 

graduated with a master's degr* in 1972 are in the labor force in 1978 or are pursuing 
a graduate degree on a full-time basis. Almost half of the women from these classes 
who have pre-school children are in the^ labor force. 

Over the six years from 1972, more than a fourth of the bachelor's graduates 
have earned master's degree and 4% have achieved a doctorate. Among the master's 
graduates of that year, 19% have earned a doctorate. 

The strong dedication of these women to the labor force, as indicated both 
by their educational advancement and their labor force participation, indicates that 
a substantial- majority of these women expect to ronain in the labor force or, to return 
to It as their children reach schbol age. Among the mothers from this group who report 
having children six and over, more than 90% are in the labor force. 

The 1976 graduates also are substantially involved in graduate study or in 
the labor force. Only 5.6% of the bachelor's graduates and 8.0% of the* 1976 master's 
graduates are out of the labo/ force for any reason except full-time graduate study. 

Based ^^th^^WPttecns we have fg^^nd throughout this st^^y, ab^ut half of ^he 
women, trained in science and engineering may remain in the lab6r force while their 
children are pre-schooT age. Mo^t of those who do take career breaks will return. 
Indeed, the data in this survey iEqir a, S'trdnc| pattern of women returning to school. ' 
Among the womer^J,iy^|^5*^al^le ^^o got degrees in 1976. 9.2% of the graduates (7.8% 
6f' the bachelor>5 recipients and 20.2% of the master's recipients) rei3ort having, 
children six or over, indicating that th^ have already taken such a break, and were 
preparing to return to the labor force by obtaining the degree in 1976. The proportion 



of women graduates from the 1976 classes who have children six and over is higl^r than 
the proportion of the 1972 class-who report school age children in 1978 - 9.2% and 
7.5% respectively. At both bachelor's and master's levels, the proportioh of women 
graduates reporting children six and over Is higher In 1978 among 1976 graduates than 
among 1972 graduates. * 

The high unemployment rate experienced by mothers of pre-school and school 
age children in this sample suggests the lack of part-t1fi» job opportunities which was 

« 

emphasized by wouifen In other parts of this study. It may also reflect t^e difficulty 
of making adequate arrangements for child care for either full or part-time work. In 
some instances It m^y Indicate the dlffictjlty of re-entering the labor force following 
a career break - even one of s(jort duration. 

The data from this survey confirm the findings in Chapter 1 that women with 
degrees 1n science and engineerlnj are strongly attached to'the labor force despite 
their higher unemployment rates anV their lower salary levels. In addition, this ^ 

m 

survey- provides us with a strong tndication that even those women who are out of the 
^ labor force while their children ^re- under a^e 6 will ^eneirally return to the labor 
force when their children are school 




CHAPTER 4 

SCIENCE^D EHGINEERIWG GRADUATES FROM THE FRESHMAN CLASS OF 1961 

Ojie of the questions related to science manpower data is why the number of 
baccalaureate degrees granted in science appears to have so little relationship to 
the size of the scientific workfq^e at 1<ater periods. In February 1974, when the 
author was organizing a symposiui^for the annual meeting of the American Association 
for the Advancement of Science to consider problems of supply and demand for scientists 
and engineers, she asked Dr. Lewis Solmon, then working with the Coiranission on Human 
Resources of the National Academy of Sciences, to prepare a paper evolving from that 
question. That paper, entitled "Where Have All the Bachelor's Gone" raised as many 
questions as it answered, and Solmon later sought funds which were provided by tha.^ 
National Institute, of Education for a more detailed analysis of career use of bacca- 
laureate education. ^The College Placement Council provided resources to conduct a new 
fouSi -up survey of the Freshman Class of 1961. 

' Because Solmon w^s concerned] only with^^cca laureate graduates whb'did not 
pursue a graduate degnee, his survey population was limited to/t^se 1961 freshman who 
had received a baccalaureate but no higher degree by 1971 when they were surveyed for 
other studies. Questionnaires were sent in late 1974 and early 1975 to about 12,000 
graduates who had entered college in 1961 and who had been working for up to ten years. 
Persons responding to this survey comprise almost exactly halfW the respondents to 
the 1971 survey. * ^ ^ 

Because he was concerned only with those individuals who had not received an 
advanced degree, Solmon eliminated from his respondents those persons who had earned 
a higher degree by 1975,- and the results'^ the study were published in 1977.* 

Since the survey instrunwnt used for Solmon 's stud^f Included a great dpal of 
Infomiation which would be useful in any study of the labor force participation of women 



♦ Solmon, Lewis C. Ann S. Bisconti and Nancy Ochsner. College As a Training Ground 
for Jobs , New York; Praeger Publishers (in cooperation with the Higher Education " 
Research Institute.) 1977. 

.7. 
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Xho have earned a degree In science or engineering, he was asked to provide computer 
printouts of data for all the respondents to that study whose bachelor's degree was in 
a science or engineering field. The following discussion is tased on answers supplied 
by 1,881 men and 1,131 wom^ whose bachelor's degrees are distributed by field as shown 



In Table 4.1. 



TABLE 4.1 



HIGHEST DEGREE ATTAINED IN 1974-75 BY 1961 >FRESHMEN WITH 
SCIENCE/ENGINEERING BACHELOR'S DEGREE, BY .SEX* 
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Sample omits alL graduates who earned an ad\a()ced degree by 1971 











HIGHEST DEGREE 










Total 


Bachelor's 


Master's 


Doctorate 




no. 


%^ Dv sex 


NO. 




NO. 


Of 

% 


WO . 


% 


TflTAI 




inn n 


0 c:n7 

C 9OU/ 


00 0 

00. C 


39/ 


11 0 

13.2 


109 


3 


.6 




1 OQ1 




1 ,514 


«0.5 


281 


15.0 


86 


4 


.6 


Women 


U13Z 


St .0 




/ Q7 7 


1 Id 


in 0 
10.2 


23 


2 


.0 


BIO SCIENCES 




iVin n 


>in7 


01 0 


CO 

bo 


11 n 
1 1 .9 


24 


4 


_ — t 
.9 


Men 




* do 7 


IQO 


7Q 7 


Oil 

J4 


1 ii 1 
14. J 


14 


5 




Women 






91fl 
c lo 


OD. D 


OA 
^4 




1 n 


4 




MATH SCIENCES 


■H/ 1 


1 uu • u 




Q9 Q 

OCmO 




1 C 7 

lb. / 


D 


1 


.5 






A'J 7 


OiM 
c\j6 


70 0 
/S.J 


49, 


in 1 

19.1 


4 


1 


.6 


Women 


1 


1 


19Q 


QQ n 


1 A 

14 


0 7 




1 


.4 


CHEM ft BIOrHFM 


t OH 


inn n 


1 


00 n 


oc 
CO 


in T 

10.7 


15 


6 


.4 


Men 


10 f 


0/ 


1 00 


77 ft 


0 1 
CO 


14.6 


1.2 


7 


.6 


Women 


77 


17 ft 


79 


3 J. 3 . 


0 
c 


0 a 


3 


3 


.9 


PHYSICS^ 


AO 


inn n 


04 


7\ n 


1 M 

14 


ID./ 


1 1 


12 


.4 


Men 


7Q 


oo*o 






1 1 


1 c c 


1 1 


1"? 




Women 


10 


1K2 


9 


90 0 


1 


Mi 0 








OTHER PHYS. SCI 


" 42 


100.0 


36 


85.7 


5 


11.9 


1 


2 


.4 


Men 


35 


82.9 


30 


85.7 


4 


11.4 


1 


2 


.9 


Women 


7 


17.1 


6 


85.7 


1 


14.3 








ENGINEERING 


430 


100.0 


361 


83.9 


60 


14.0^ 


9 


2. 


.1 


Men 


386 


89.8 


326 


84.5 


53 


13.7 


7 


1. 


.8 


Women 


44 


10.2 


35 


79.5 


7 


15.9 


2 


0. 


,4 


ECONOMICS 


330 


100.0 


390 


87.9 


30 


9.1 


10 


3. 


.0 


Men 


255 


77.2 


227, 


89.0 


19 


7.5 


9 


3. 


.5 


Women 


75 


22.8 


63 


84'. 0 


11 


14.6 


1 


1. 


.3 


SOCIOLOGY 


' 325 


100.0 


281 


86.5 


38 


11.7 


6 


1. 


8 


. Men 


119 


36.6 


91 


76.5 


22 


18.5 


6 


5. 


0 


Women 


206 


63.4 


190 


92.2 


16 


7.8 








PSYCHOLOGY 


336 


100.0 


270 


80.4 


54 


16.1 


12 


3. 


6 


Men 


173 


51.8 


. 127 


73.4 


36 


21.0 


10 


5. 


8 


Women 


163 


48.2 


143 


87.7 


18 


11.0 


2 


1, 


2 


OTHER SOC. SCI 


3^7 


100.0 


272 


80.7 


50 


14.S^ 


15 


4. 


5 


Men 


184 


54.4.' 


144 


78.3 


28 


15.^* 


12 


6. 


5 


Women 


153 


45. 6\ 


128 


83.7 


22 


14.4 


3 


2. 


0 



~ ( Educational Attainment i 

( J^"^ ^ 

Since this sample is limited to those graduates who, in the ten years after 
their freshman year had not completed any advanced degree, a ^surprisingly large portion 
of them either had completed a graduate degree by 1^74^75 or indicated that they were 
students. Fifteen percent of the men and 10.2* of the women in this sample had earned 
the master's degree since 1971, ^ith an additional 4.6% of the men and 1% of the women 
reporting a doctorate. 

In addition, 31 men and 49 women who were out of the labor 'force in 1974-75 
reported that they were students at the time of the survey. The questionnaire did not 
request student status information except from those persons who were out of the labor 
force, so some additional portion of respondents probably were pursuing gradua^ work: 
irfhile also employed. ^, -''X^ 

Although the proportion of men frorrTthis sample who have already earned an 
kdvariced degree Is higher than the proportion of women, 4.3% of^Hje tifomen in the sample 
compared to "Only 1.6% of the men indicated that they were students and not employed in 
1974-75. Table 4.1 shows the- nun*er and percent of men and women in this sample by 
their highest degree and field In 1974-75, ' 

'Employment Status 

Tablej4.2 shows* the number by sex and field who^were in the labor force 
(employed fulj-time', employed part-time or seeking emplgyn^t) and who were out of the 
labor force. For the latter groifp, student status is indlcaten^s^is the proportion 
who were 1nvolve(f in home care. « 

Wo men Opt Of The Labor Force ^ 
Reasons Not Employed I > 
Only 2% of the men, but 3XJi of the wj^ reported themselves as being out of 
the labor force. Thefee proportions^match well with the Census Bureau data which reports 
that ^4.1% of all women with four or more years of college were in the labor force in 
1975.* Indeed, the figure may indicate surprising strength InMabor force participation 



♦ A Statistical Portrait of Women in the .United States. Bureau of the Census, Special 
o Studies Series P-23. No. 58. April 1976.\p. ^9 
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EMPLOYHEWT STATUS IN 1974-75. BY. 



TOTAL 
Men 

Women 



111 



OF BACHELORS. DEGREE & 



(2) 



(3) 



(4) 



3,012 
1.881 
1,131 



(5) (6) 



Total 



2,555 
1,841 

714 



Time 



LABOR FORC 



2,307 
1,768 

539 



Tart 
Time 



186 
35 

151 



SeeKlnglUnempl . 



2 
8 

24 



Rate 



*2.4 
'2.1 

3.4 



m (8) ^ (9) 



1101 



Total 



457 
40 

417 



Percent 
of 1 



0UT6IDE l^BOR FORCE 



15.2 
36.9 



Student 



70 
31 

49 



Percent 
of 7 



15.3 
77.5 

11.8 



Home 
Care 



401 

a 

393 



Percent 
of 7 



87.7 
20.0 

94 r2 



BIO SCIENCES 
Wen 
Women 



489 
238 
251 



389 
233 
156 



315 
221 
94 



62 
7 

55 



12 
5 
7 



3.1 
2.1 
4.5 



100 
5 
95 



20.4 
2.1 
37. 8\ 



19 
4 

15 



19.0 
80.0 
16.0 



86 
86 



86.0 
90.5 



MATH SCIENCES 
MerT^ 
W(»nen 



400 
255 
145 



339* 
253 
86 



314 
246 
68 



27 
3 

14 



8 
4 
4 



2.4 
1.6 
4.6 



61 

2 



15.3 
0.8 
40,7 



7 
2 
5 



1U5 
100.0 
8.5 



60 
60 



98.4 
101.7 



CHEM & BIOCHEM 
Men 

Women 



235 
158 
77 



206 
153 
53 



184 
141 
43 



13 
4 
9 



9 
8 
1 



4.4 

5.2 
J. 9 



29 
5 

24 



•12.3 
3.2 
31.2 



8 
6 

2 



27.6 
100.0 
8.3 



23 
23 



.79.3 
95.8 



PHYSICS 
Men 

Women 



OTHER PHYS. SCI 
Men 
Women 



ENGINEERING 
Men 
Women 



ECONOMICS 
Men 
Women 



89 
79 
10 



80 

75 ^ 
5 



76 
71 

5 



2 
2 



2 
2 



2.5 
2.7 



9 
4 

5 



10.1 
5.1 

501.0 



3 
1 
2 



33.3 
25.0 
40.0 



4 
4 



41 
34 
-1^ 7 



35 
30 
5 



32 
28 
4 



2 
1 
1 



2.9 
3.3 



6 
4 

2 



14.6 
11.8 
28.6 



3 
3 



50.0 
75.0 
0.0 



3 
1 
2 



430 

386 
44 



428 
386 
42 



419 
377 
42 



3 
3 



6 
6 



1.4 
1.6 



329 
254 
75 



298 
246 
52 



288 
241 
47 



7 
2 
5 



3 
3 



1.0 
1.2 



23 



0.5 
0.0 
4.5 



2 
2 



100.0 



\ 



9.4 
3.1 
30.7 



6 
5 
1 



19.4 
62.5 
4.3 



21 
1 

20 



44.4 
80.0 



50.0 
25.0 
100.0 



100.0 



10O.j3 



67.7 
12.5 
•87.0 



SOCIOLOGY 
Men 
Women 
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PSYCHOLOGY 
Men 
Women 



OTHER SOC. SCI 



325 
119 

206 



226 
115 
111 



192 
110 

82 



,27 
2 

25 



7 
3 
4 



3.1 
1.8 
3.6 



99 
4 

95 



30.5 
3.3 
46.1 



8 



8 



8.0 
8.4 



97 

5 

92 



336 
174 
162 



271 
170 
101 



237 
162 
75 



26 
4 
22 



8 
4 

4' 



3.0 
2.4 
4.0 



65 
4 
61 



338 

1 ^4 



283 

1 



250 



27 



2.1 



56 



19.3 
2.3 
3>7 



13 

5r 

8 



20.0 
IT.l 



57 
57 



. 16.3 



11 



20.0 



48 



98.0 
125.0 
96.8 



37.7 
93.4 



87.3 /< 
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iirhen we note that among these 32-year old Momen, all who had earned a graduate' degree 
Mithin ten years of their freshman year have been excluded from the sample. * 
Although the questionnaire offered an opportunity for multiple responses as 
to the 4|^son for being out of the labor force, the number ^>ayolved in home and child 
care plu^ the number who reported themselves as students accouht for approximately all 
Of the men and w(»nen who were out of the labor force. 
» Among all those who were neither employed nor seeking employmentTbhly 61%- 

repprtejJ^thJt they do not want a job now, so apparently some would like to work but are. 
not^ looking for a job in any active way^ Despit^^the n/ultiple responses allowed by the 



question, the answers provide some hint about why that remaining 35% who might want a 



job at th^s time were not actively seeking work. 

^ TABLE 4.3 



REASONS FOR BEING OUT BF THE LABOR FORCE 



■ X M — ■■ ^ 


i 


Tolal Women in Sample • w 1,131 




Total Women Not Employed 


441 


39.0 


REASONS 
Don't Want a Job now 


No. 

270 


r of 441 
61.2 


. In Schodl 


49 


11.1 


Voluntary Hwne Care 


379 


85.9 


Heme Care - No Alternative 


14 , 


3.2. 


Can't Find Part*Time Work 


52 


11.8 


Unsure How to Find a Job . 


9 


2.0 


Apprehensive About Job Search 


17 


, 3.0 


Unable to^ind a Suitable Job 


U 


v5.'4 


Spouse Discourages My Workinq 


43 


9.8 


Prefer Volunteer Work 


92 


20.9 



Among these/women, almost 12% say they cannot find part-time work. Many of 
them indicate uncertainty or apprehension about finding^ a job, and particularly a 
suitable job. A somewhat surprising 21%jif all the women who are out of the labor 
force Indicated that they prefer volunteer work. This group undoubtedly includes 
some of the 10% who indicated that their spouses discourage their employment. 

However, an overwhelming majoritj^ of the women who were out of the labor 
force are voluntarily involved in home and child cinre. Almost. 86% gave this response, ^ 
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Mith an additional "3.2% Indicating that they were performing home and cMTd care 
because they had r\o alterbatlve. Since they were all about 32 years old at the time 
of the survey, a ma4or1t^ma^ have pre-school age children. * ' 

Time Out Of 'the- Labor Fof ce 

A subslwl^ial majorlty of these women (817255) have, been out of the labor ' 
forge for* a year or more.- Only 3>4% had never been^n the labor force while 11. 5X 
Indicated that they were last ^ployed within the past four tq'12 months anjl 3.8% that- 
they were last employed within the past three months. * ^ 

Plans To Return To the Labor Force • - 

Their futujpe plans abo&t labot* force participation are generally positive. 
, Only 7,2% Indicate that they plan never to seek a job while 8.6% Indicate pTans to V 
return to the labor force within one year, 35; 7% plan to return in one to five years » 
and 9.5% plan a return after five years. Ome-^hlr'd say they afe unce«|:a1n when they 
win seek a job. Among the 441 women who jn^re not employed at the timfe of the suWey, 
60% are «1trter currently seeking work or Indicate positive plans to return to the labor 
force. Half, of them expect to be <ifork1ng within five years -\ • 

ytamn In The Labor Force 
Varlaoce By. Field • ^ . ' ^ . ' 

4abor Force participation fs str^lklngly different among degree fields, 
varying from 54% of graduates In sociology and 59% in t^e mathematical sciences to 67? 
» In the physical sciences, 69% In economlqs and an astonishing 95% In engineering. 
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There may be a nwnber of reasons why the wonen engineers are so much more strongly * 
attached to the -^abor fprce than are graduates In any of the sciences. Although there 
were onfly 44 women engineers in the sample, 42 of them were employed full-time. 

These figures may reflect the significant difference in the professional 
nature of the baccalaureate degree ^n engineering compared with the science fields. 
This supposition is reinforced by the fact that the proportion of women from this group 
of 1961 fresNnan who are students out of the labor force about ten years after completing 
their baccalaureate degree Is highest in the biosciences (6%) and psychology (5.2%), 



probably indicating that these women want; to reenter the labor f ore*. and recognize 

a . • •** ♦ • 

the need^ for higher education credentials if they, are to cofn(>ete succes^-fully for^jobs 
In these fields* Among th^ engineers, none were students. 

The higher incidence of labor force participation among 'engineers, physical 
scientists ahd economics majors may also reflect better" job opportunities in these 
fields. • The available salary Information for these women shows at lea(t one significant 
reason why women engineers are working while women in the social and biosciences find 
less incentive based on the salaries available to them. For .example, among all women 
bioscientfsts reporting salaries above $10,000 a year, 74. 2« were earning Jess than 
$14,000. Among the wanen engineers, only 7.\% earned less than $14,p00 while more than 
40% earned over $20,000 per year. ' Only women with majors in' economics and those with , 
raajbrs In engineering Included any is ignif leant number of women reporting high salaries. 
In the entire sample, only 20 women reported salaries of $30,000 or more, and nine of 
the 20 (45%) were majors 1n engineering or ecohomifcs although women with these majors 

• * 

H^re eifily 13.6^ of the total number of employed women.- 

Employment History ' / ^ ^ 

The women engineers in this sample also. have been^hployed consistently in 
full-time work in a ralich higher proportion than the women j^ny of the science fi eldaT^ 
The typical graduate in this sample without an advanced degree has been. out of school 
for nine to ten years. Among the women engineers, 97.8% have been employed full-time. 

for five or ftiore years compared to 60.7% of the physical science 'and math graduates, 

' ' ' ■ y 

57.8% of the social science majors and 54.4% of the bioscience majors. Among the men, 

" ♦ ■ 

proportions are 94.3% of engineers, 86.2% of physical* scientists , 89.6% of social ' 

scientists and 88.2% of bioscientists, 

/ • ■ 

\ Women engineers also show significant) job stability with the same employer, 

and an even higher stability than the male engineers. Among the women engineers, 81.8% 
had had the same employer for more thin three years - the longest category in the 
questionnaire - compared to 76.7% of the male engineers. Among employed physical 
scjentlsts, 50% of the women had been with the same-employer for three or more year's as 
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TABLE 4.4 



f 



NUMBER AND PERCEffT IH CURRENT OR MOST RECENT OCCUPATIONAL GROUP BY DEGREE FIELD AND SEX 



FIEL'O OF EMPLOYMENT 

, 4 . . . 


SEX 


Biol. 
Scl. 


Math 
Set. 


Chem. & 
Blochem. 


Physics 


Other 
Phys. 
Scl. 




• 

Econ. 


Soc. 


Psych . 


Other 
Soc. Scl. 


Total 


TOTAL EMPLOYED 




235 
242 


251 
140 


l46 
76 


77 
10 


. 32 
7 


43 


248 
70 . 


113 
198 


158 


181 
144 


1,831 
1,088 


NATUftAC & c6N(|gVATiam 
SCIENCES / 


F 




3 


. 39- 
* 18 


g— 

. 1 


6 
3 


. 1 


1 


1 


1- 


1 


~^^8S 

52 




H 
F 


10.7 




. 26.7 • 
^3.7 j 


10.4 
10.0 


Id. 8 

42.9 


2.3 


— oil" 


0.5 


0 5 


0 6 
1.4 


4 8 
4.8 


HEALTH PROFESSIONAL 


M 
F 


8 
16 


• 1 


n 

3 


- 


- 


1 

1 


1 

1 


1 


4 


1 

1 


'28 ' 
26 


(Percent) • 


H 
F 


3.4 
6.6 


0.7. 


7;5 

3.9 






0.3 


0.4 ^ 


0.5. 


'36 
2.5 


*0 6 
0.7 


1 5 
2.4 


ALLIED HEALTH AND 
' TECHNICIANS' . 


M 

F 


34 


I ^1 


18 


6 


* 1 


2 


1 


0 

3 


3 

" 5 


3 


67 
134 - 


- (Perceat) 


M 


ia.6 

^4.0 


0.8 
0.7 


f2*3 • 
34^2 


10.0 


3.1 


0.5 


1.4 


1.5 


1.8 
3.2 


2.1 


3.1 
12.3 


ENGINEER AND 
ARCH I TEC] ♦ r 


K 

F 


1- 


18 


6 

2 


20 
3 


2 
0 


223 
26 


3 


2 


1 


5- 


281 
35 


' (Percent) 


M 

F 


0.8 


7.2 


4.1 
2.6 


26.0 

3o:a 


\ 6* 3 


58.8 
60.^ 




1.8 \ 


0.^ 


^2.8 
' *-# 


15.3 
3.2 


MATHEMATICj^ND 
COMPUTE!^ I ENCES :. 


M 

F 


6 

2 


69 
45 


1 
3 


9 


4 


23 


f ' 

4 




7 
11 


5 
6 


140 
78 


('Percent) 


M 
F 


2.6 
0.8 


' 27.5 
32.1 


6.7 
3.9 


11.7 

30.0 


? 12?S 


6.1 
. 2.3 


5.6 
5.7 


1.81. 
1.5^ 


4.1*' 


2.8 
4.2 


7.6 
7.2 


SOCIAL -SCIENCES AND 
,S0CIAl WELFARE 


M 


2 

0,1 


■ < 








' 1 




12 

60 


25 


6 
7 


^-^8 

101 . 




F 


•1.2 






^— * ^ 


— p— ^ — 


0.3 


8.6 


10.6 
30.3 


s4J 
15.8 


3.3 
. 4.9 


' 1.5 
9.3 




M 
F 


4fi 
51 


■ 75 
6Z 


13 
8 


^ 1 




4 


13 
11 


12 
' 41 


23 
42 


26 
38 


227 
255 


(Percent) * 


M 
F. 


20.4 
21.1 - 


20.S 
44.3 


d.9 
10-.5 


9.1 
•^lO-O . 


14. a 




5.2 
15.7 


10.6 
20.7 


13.6 


14.4 
26.4 ' 


.12:4 
'23.4 


Business owner .or . 
administrator . 


F 


33 
7 


34 
8 


TT^ 

4 


7 ^ 


r 


47 

^ 5^ 


80 
14 


24 
' 16 




37 

22 • 


318 
, 91 • 


(Percent) 

«^r» — -» : r-; 


M 

F 


14.0 
2^.9 




n.6 

5.3 




18.8 

■ *^ . ^ . . 


' 12.4, 
11.6 


32.3 
20.0 


2r.?'' 

'8.1 


2(f.-r 

9.5 


'20.4 
15.3 


17.4 ^ , 

8.4 ^ 
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had 54. 6i ot the mathematics majors. 46.9% of 



the social science graduates and only 39.2* of 
the bioscience graduates. ■ 

Among the men in this sample, 72% had 
had the same employer for thrde or more years 
with the range by field from 59.5% in psychology 
to 77.2% in mathematics. 

Occupations, of Employed Womein Graduates 
The nature of the questionnaire does not 
allow us to distinguish betweep the occupations of 
graduates in this sample who are presently 
employed and those who were fortrarly employed and 
list their most recent occupation. Table 4.4 
shows the number and percent of men' and women with 
degrees in each of these science fields who list 

t » 

tj^lr current or most ropent occupation,. ; The 
eleven occupational groupings in this table have 
been confined from the 38 occupations listed, in 
the questionnaire. ' 

Bot^men and wonen engineers are signifi- 
cantly more likely to be working in engineering 
than in^ny other field. With similar proportions 

both sexes having moved into the area of 
business ownership or high level ac^inistration. 
Among men, 58.8% are woriking as engineers and 12.4% 
are business owners or high level administrators. 
Among the women, 60.5% are workingjis engineers 
and 11.6% are in, the business owner or top admini- 
strator category. In no other field of the. 
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baccalaureate is there such a strong relationship between degree field and jiresent occu- 
pation, for either sex. • 

While almost ^ third of the women with a major in mathematical sciences list 
their occupation as math or computer scjence, an ev^hs^gher proportion (44.3%) are 
teachers, mosf^of them in elementary and secondary edcuation. Among men graduates in 
that field, 27.5% list math or computer sciences as their occupational field and 29.9% 
are educators while/ts.Sl of the men and only 5:7% of the women are busii^s owners or 
high level administrators. • 

^ Among women with majors in chemistry or biochemistry, 23.7% are working in the 
are4 of natural or conservation sciences with an additional 34.2ir working in allied 
hWl th or as technicians. For the men, 26.7% are in the natural .or conservation 
sciences and only 12.3% in allied health or technician fields. Again, a significant 
.fraction of the men are business owners or administrators. The proportion who are 
teachers is only about ten percent for either sex. 

The physics and the "other physical science" majors represent small numbers, 
particularly for' women. HoUever, most of these women, together with their male class- 
Bates, appear to be working in areas felated to their physical science majors. 

Among the bios):ient1sts, about 'one-fifth of each sex list teaching as the 
major occupation with other concentrations in the natural and conservation sciences, the 
health professions and the allied health and technician groups. Among the men, 14% are 
.business owner^ Or high level administrators, but only 2/9% of the women list these 
occupations. . ^ 

* 

• Except for the economics .majors, about one-fourth of the women graduates in 
the social science fields and in psychology list teaching as their current or most 
recent occupation. Among men in these fields, the proportion in education is nwch 
smaller. The meif tend to^ business owners or. high level a<^inistrators. Except among 
sociology graduates^ where 30% of the women list sociaj sciences or social it^lfare as 
their fie1|L' the sloe ial science majoits are likely to be working in some oth^ ar^ of 
tMSiness oiveducBtion, including Secretarial positions. * 



— > Among ^he economics majors, 32.3% of the men and 20% of tlir women are business 
owners or high level administrators, with an additional 25.9% of the men and 24.3% of 
the women working in business as accountants, salesmen, buyers, or secretaries. 
Salaries 

A- 

As a group, the men in this study are twice as likely to be In high level 
administrative jobs (2^:8%) as are women (10.9%). Women are more likely to be educators, 
(23.4), almost all of them at the elementary and secondary level. These occupational 
groupings are strongly reflected in the salary groupings. 

The data available to us from this survey dVnot allow a Ijreakout of salaries 
between those who are full -time and part-tinw epiployed or between those who are reporting 
a previous salary ra^er than a current one. The questionnaire requested annual salary, 
either current or mo^t recent. Thus, the salary figuqi^a vail able are not as useful as 
we would like as a tool for studying the Incentives or^lsincentives for labor force 

• * 

participation of women. ' Nonetheless, some useful corfiparisoni can be made. 
, T^ihle 4,5 shows the total nurrf)er employed by field -and sex,, and the total 

number who are employed fu^l-tlme. When all those' persons k^o report salary below 
$10,000 are eliminated fi;om the^salary tables the remalntng numbers approximate the 
numbers of persons employed full-tlme.^^hile we cannot assume that all those* reporting 
salaries below $10,000 are part-time Employees or former enployees listing previous 
salaries, we can examine that group reporting salaries above $10,000 and note some 
significant differences. '\ 

More than half of the women who report salaries; above $10,000 are IrKthe 

salary range of $10,000 to $T3,900. This, includes almost»three-fourths of the t/io- 

/ - ' , 

scientists and about two-thirds of the sociologists and psychologists. For the/men, 
only 23.1% of those whose salarl^^ are above $10,000 report a salary as l.oy is.$13,^00y 
but again tile biological Scientists and sociologists are most' likely to b/ln these 

Only* 1n«eif^1neering do we^see conparable salary groups for men and the women, ;^ 
and those salaries are higher than for graduates in any othef^ field. Men and wflpten^ 



TABLE 4.5 ' . 

—=5 

SO^l SALARY COMPARISONS 



• 


Biol. 
Scl. 


Math 
Scl. 


• 

Chem. & 
Blochan. 


Phystcs 


Other 
Phys. 
Scl. 


Engrg. 


\ 

Econ. 


Soc. 


. Psych 


Other 
Soc. Scl. 


Total 




Total Fmolovfid M 

F 


228 
: 149 


249 
82 


145 

52 


73 
5 


29 
5 


42 


243 
52 


112 
107 


166 
97 


178 
99 


1.803 
^50 


full -Time Employed M 

F 


221 
94 


246 
68 


141 
43 


71 
5 


28 

I 4 


377 
42 


241 
47 


110 

82 


162 

75 


171 

. 79 


1.768 
539 




No. Reporting Salary M 
above $10,000 ^ 


192 
97 


243 
75 


142 
43 


66 


28 
4 


368 
42 


227 
45 


100 
81 


150 
71 


166 
71 


1.690 
531 








# 






PERCENl 


r 














$10,000 - 1 13. 900 p 


40.6 
74.2 


29.6 
42.5 


21.8 
48.3 


22.7 
50.0 


35.7 
75.0 


6.8 
7.1 


18.1 
28.9 


33.0 
66.6 


26.0 
63.4 


32.5 
50.7 


23.1 
52.7 




$14,000 'M.SOO M 

F 


18.6 


46.7 

0%A -ff 

39.7 


51.4 

39 .'5 


51.5 

25>0 


42.9 


52.2 

CO A 


42.7 

Tl' ft 


43.0 


46.7 

28 2 


44,0 
16.9 


46.5 
28.4 


$20,000 - $29,900 M 

. F 


16.7 
6.2 


21.0 
13.7 


21.8 
9.3 


24.2 
25.0 


21.4 

0.0 


37.8 
35.7- 


28.2 - 
17.8 


^0.0 

ii.1 


22.7 
8.4 


*23.5 
21.1 


.25.6 
13.9 




Abo^ $307000 f 


'-Su2 
iX 


2.5 
4.1 


4.9 

' 2.3 


3.0 
O.T) 


0.0 
0.0 


3.2 . 
4.8 


, 11.0 
15.6 


W.o 

f.9 


3. a 

0.0 


(S^O 
2.8 


4.8 
3.8 

• 
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inajors in economics show a closer relationship In this salary compartson than cio 
those in any other field except engineerings The sample is small in bolih these fi^elds. 

By field, bioscientists and sociologists have the lowest salaries, and it is 
In these fields that the^omen also report significantly lower salaries than the men. 
fhfe fact that almost 38* orthe women in these two fiel(fs are out of the labor force, 
perhaps emphasizes' the relationship between low 'labor force participation and poor 
salary incentives. Engineering and economics, where the salary levels are considerably 
higher L,al50 show significantly higher participation in the labor force by wotnen 
graduate!^ in these fields. 

. ; • • • I 

Suwinary ^ 

Mhlle this sample of men and women graduates in science excludes all of those 
students from the freshman (^1 ass of 1961 who obtained a bachelor's in science and who 
had also obtained an advanced degree within ten years, it tells us that even in this 
remaining group, the labor force participation of women with degrees in these fields *. 
Is 63% at a time when ^their children are most likely to be young. 

This very striking difference in labor force participation by women engineers 
a^ Cbmparied to women in the sciences. nay be in part a reflection t)f the fact that a 
bachelor's degree* is the first professional degree in engineering while an advanced 
degree is generally considered necessary for professional work in n^st of the science 
fields. 

The difference in labor force particlpatiVnbetj^eenjthte engineers and the 

scientists almost certainly reflects the better job opportunities for women in engi- 

neerlag and the high salary levels, both in coft^arison to the science fields and in 

relation to salaries of men engineers. In the science fiettts, the women 's'salaries 
*/ . .> ' - • " . \ , 

are significantly below men's in the same field. 

' # The participatipn of married women in the labor force i.s undoubtedly related 

' • - • • . • ' , . ' . ■' ' . 

to a tombi^atioq of Incentives and disincentives. Incentives probably include the 

; ' . ' • ' — . • ■ 

,avanabtl1ty of 'Interesting jflbs. at good salaries, while fS^ajor tncentive to'be out 

of *the "Kabor 'force probably is the desire to>have and ta1<e clireof.yoUng children. 



These women, whb were approximately 30 to 32 years old at the time of the survey, were 
In the peak years (among college graduates) for having children below school age; The *. 
high labor force participation rate among the women engineers and economists may mean 
that the incent^e for labor force participation that is represented by the opportu'nity 
for an interesting job at a good salary is strong enough t^ overcome the incentive to' 
be out of the labor force because of young children. Data in Chapters J3. and 5 tend to 
confirm this supposition. # 

fcfe do not have information on either the marital or parental status of the 
women in the sample. However, as indicated^in other parts of this study, w<imen with 
higher educational achievement are much more likely to be in the labor force regardless , 
of *<hether. they have young children than are women with less education. Since this 
sample do^^not include any members of the freshman class of 1961 who had already 
attained an advanced degree by 1971, the 63% labor force* participation rate of this- 
group of women seems- quite high in light of both their age and the fact that those 
m^bers of their class who nwved^ ahead more rapidly to advanced degrees are not In- 
cluded ii| the sample. ) . 

While it cannot be assumej^ that all woriten would choose to participate in the 
labor force regardless of whether or not they have small children \f job incentives and 
salaries were excellent, it is equally illogical to suppose that these incentives do 
not matter and that women engineers would ranain in the labor force in such high pro- 
portions if thei^ job opportunities were poefr and their salaries significantly lower. 

* Among all of the-women in this sample who were out of the labor fjprce, only 
7% indicate that they do not plan to return to work at sane time in the future. Almost 
12% of those who are out of the labor force are students, aboi/t ten years after com- 
pleting their bachelor's degree. Their student status may indicate an intention to 
upgrade their educational credentials or to update their skills or both, but it. certainly 
indicates plans for future employment. About 12% of the tot^l group of wo^n in this 
sample ^av^ompleted a graduate decree within the past four years. 
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lel^ statement of Intent to return to the labor force, coupled with their 
recent and present participation in formal education indicates a strong likelihood 
^that a majority of these women will be in the labor force as soqn as they complete 
their present educational efforts or i^h^iJ their children area little older. 
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CHAPTER 5 



SURVEY OF A SAMPLE OF CHEMISTRY AND ENGINEERING GRADUATES OF THE PAST 15 YEARS 

In order to examine in detail the educatiowT and labor force participation 
outcones across a series of classes frm a niont^r of schools, we sent questionnaires 
to all the women graduates of the past 15 yearsMn chemistry dij in engineering from 
a group of ten schools which cbuld provide us with current? addresses f^r these women. 

Appr&ximately 440 women engineering graduates from the University of 
Ml^igan, Michigan Tech, Purdue, Princeton, and Notre Dame were contacted. A total 
of 249 completed questionnaires were returned from these engineering graduates, for 

* » 

a return rate among the engineering graduates of %bout 56%. Because the question-. 

nalres to engineering graduates of the University of Michigan were mffffed by the 

University rather than by the Scientific Manpower Conmlsslon, we do not know the exact 

number sent out. v 

/ 

A total of 550 questionnaires were sent to chemistry graduates of the pa^t J5 
years at Mount Holyoke, American University^ Susquehanna University, the University of 
Dayton and the University of Lowell. Completed questionnaires ymri returned from 358^ 
wonen, for a return rate of 65%. * / . 

The^ following table shows the number of questionnaires sent to each school 
and the numt^r -retun'led. 

TABLE ^.1 



ENGINEERING 


. C H E- 


MIST 


R Y 


SCHOOL 


# Sent 


# Returned 


SCHOOL ' 


# Sent ' 


# Returned 


University of Michigan 
Michigan Tech. University 
Purdue University . _ 
ftotfk Dame 
Princeton. 


r/.A. 

'^6 
176 
6 
30 


87 
57 
85 
4 
16 


p 

Mount Holyoke 
American'Univ. 
Susquehanna* 
Univ.' of Dayton 
Univ. of Lowell 


332 
56 
36 
75 
51 


220* 

22 
53 
22 


TOTAL 




249 


^ « TOTAL 


550 


338 



This sample of women does not represent all women graduates in chemistry or 
engineering, i^br does it represent graduates in. other science fields. Since we made no 
eKort to follow-up after the first contact, the sample cannotyven be said to represent 

'01 ' ■ ^ 



apcurately all of the gffeduates of^these particular schools in these fields. However, 

' i 

the 607- completed questionnaires do provide us with some u^ful information that is 
not available through any other% surveys . *• * 

Description of Sample JL 

Table 5.2 shows several demographic characteristics of the sample, by field. 
The total sample is made up of 59t chemistry ^aduates and 41% engineering graduates. 

*' V 

The chemists are more likely to have earned an advanced degree, as half of them h^e, 
.than the engineering graduates, >rhere about three- fourths of the group have only a 
bachelor's degree. Among the chemists, jnore than a fourth, have earned a doctqrate/ 
(either a Ph.D. or an M.D.) compared to only 2%. of the' engineers. 

TABLE 5.2 



DEMOGRAPHIC CHARACTERISTICS OF THE SA^jPLE 



CHARACTERISTIC 


CHEMISTRY 


ENGINEEIIING;^^ 




SBINED SAMPLE 




V No. 


H % 


V %^ 


' No: 


H % 


V % 


Ho. 


H % 


V % 


Total Sample 


358 


59.0 


100.0 


249 


41.0 


100. 0 


607- 


100.0 


100.0 


Highest Degree 
Bachelor's 


180 


49.2 


50.3 


. 186 


50.8 


/74.7 


366 


loo-.o 


60.3 


Master's 


79 


57.7 


22.1 


58 


42.3 


23.3 


137. 


100.0 


22.6 


Ph.D. 


53 


93.0 


14.8 


4 


7,0 


1.6 


57 


J 00.0 


9.4 


Professional 


46 


97.9 


12.9 


1 


2.1 


0.4 


47 


lodTosi 




Age (by Groups) 
Bom Before 1950 


228 


71.5 


63.7 


.91 


28.5 


36.5 


319 


loo-.o 


52.6 


Bom 1950-54 


100 


47.4 • 




an 


52.6 


" 44.6 


211 


lOO.Q 


^.8 


Bom 1955 & After 


30 


^9.0 


8.4 


47 


61.0 


18.9 


77 


lOO.O 


12.7 


Family Status 
Sinqle 


125 


55.8 


.34. a 


99 


44.2 


• 

39.8 


224 


100,0 


36.9 


Married 


214 


60.1 


59.8*) 


142 


39.9 


57.0 


356 


100.0 


58.6 


Divorced 


19 


70.4 


5.3 


8 


29.6 


3.2 


27 


100.0 


^^^^^^ 

4.5 


Have Children \ 


146 


67.9 


< 

41.3 


70 


32.1 


28.1 


216 


ioo:o 


35.6 



SOURCE: Scientific Manpower Commission 
^ Ite divided the sample into three age groups in order to examine labor force 
participation^ not only by age but also byjnaritaf status and presence of children. 
Women bom before 1950 (and thus about 29 and over when surveyed in 1978) make up 63.7% 



) 



9\' . 



proportion of both -groups that is married Is similar - just' underv60%. The chemistry 



of the cheQlsts but only 36. 5^ of the englneeprf Those ^orn in 1950-1954 (age 25-28) 
are a third of the total sample, but 45S of the engineering graduates; while those born 
In 1955 or 'later (about age 22-24) are 8. 4%. of the chemistry graduates and 18.9% of the 
engineering graduates, indicating the recent rapid increase in the number of women . 
engineering graduates^ • ^ # . 

Although the chemlstry^grStiuates are older than the eftgWeering graduates ,^he 

l^nder.( 

graduates are much rtore likely than the engineering graduates to have children,' which 
mSy reflect the age difference in the two groups. 

Only six of the women fn this sample (1.0%) saTtMhey were nS^bers'of ethnic , 
or racial minorities. 

♦ 

Labor Force Parti cipat^n * , 

Table 5.3 shows detail of labor force participation antong women in thts sample. 
Alniost three-fourths are employed, 2.1% are seeking onployment and 13.3% are out of 

* ^9 

the labor force because they are graduate students. Only 10% are but for family pr ; 



other reasons. • . . - - 

^ " ■ ■' \ ■ • 

* The chemistry graduates are less tikely t):iar)vthe^G^9lneering graduates to 

be ei^loyed (68.4% and 83.9%) but jnore likely to be graduate; ItliWents (18.2% and 6.4%). . 

The proportion who are out of the l|for force for family and other reasons is similar 

•for both groups (IQ.6% in chemistry and 8.4% in englnfeering) , wi^ thejrf^her proportion 

In chemistry prpbably related to their higher incidence of children. ' 

Among the employed gradufites, the engineering graduates ape more likely to be 
employed in science and engineering (S/E) than are the chemistry "graduates (92.8^ and; 
^.9% respectively) with 9% of the chemistry graduates and 6% of the en^rieerlng 
graduates emplSyed part -lime. 

By degree le^, 96% of the doctorate group (largely chemistK^ graduates who 
are about half Ph.O.'s and half M.D.'s) are In the labor force; with 86.5% lurking full- 
time. The two women with first professional degrees who are not working in science and 

ft - *, 

engineering are both lawyers, and the remainder aiie employed in science, or engineering. 



doctoV'ate group are out ofHhe labor force.; 

^BLE 5.3 



EWLOYMENT STATUS, DEGREE LEVEL AND fiao 



» 


TOTAL 
NO. 


EMPLOYED.. 


NOT EMPLOYED 


Total 

nO^ 


Fuff- 
Time 


Part- 
Timq 

C/fT 


Full- 

Time 

won- 

S/E , 


Part- 
Time 
won- 
S/E 


Total * 

TO-* . 


Seeking 
cnipioyinBnx 




0 vUUdI c 


Family 




358 


• 245 


181 






12 


. 113 . 


10 


65 


38 


B Sy 


180 


93 


63 


8 


17 


5 


87 


5 


55 


27 




79 


.57 


34- 


6 


11 


, 6 


22 


^ 5 


10 


/ 


Ph 0 
rii • w • 


53 


••49 


44 


4 




1 


4 






A * 


-AllB or 
\ M n 




• 46 


^40 




2 






4 




jT 






. 209 


182 


12 r 


.14 


> 


40 


3 


. 16 


21 


R S 


1 oo 


159 


142 


8 


8 


1 


27 


3 


11 


13 - 


M ^ 
n • 


CD 

□o 


45 


36 ' 


,3 , 


.6 




13 • 




5 


8 


. Ph D 




4 


3 
















Prof. 


1 . 


1 


1 












• 




Total 
Sample 


607 




363 


3* 


44 


13' > 


' 153 . 


13 


81 


59 . 


B.S. 


366 


252 


205 


16 


25 




114 


8 


- 66 


40 


{. M.S. 


137. 


102 


70 


9 


17 


6 ' 


35 


5 


15 


15 


Ph.D. . 


57 


53 


47 


5 




1 


4 






4 ' 


Prof. 


47 


47 


41 


4 


? 













SOURCE: Scientific Manpower Corimisslon 



At the masteKi^ level, 78.2% are in the labor force. Including 3.7% who are 



seeking work, with an additional 10.9% involved full-time in graduate study 



. On\' 



10.9% are out of the labor force for family or other reason'^. 

Master's level chemists Are- less likely than the engineers- to be working in 



science and engineering (50.6% of the chemists and 67.3% of engineers) with similar 



pro^tions working parbJime inr S/E; Among master's levfel chemists i the unempleyment 
rate-is 8. It - higher than for any other groupf- which may also indicate a reason for 
less yi employment in this group. More of the engineering graduates ^3. 8%) .than the 



chemists (8.'9%) at this degree T^vel are out of the work force for family and other 



KIC 



f)i' 



K 



> I 



, -.70 -. .. .. 

reasons*, while almost 13% of the chemists and 8.6% of the engineers are graduate » 
- stuients. . 

BacheVor's 1-eveV graduates are more likely than those with advanced degrees 

• to be in graduate school (18.0%) with 30.6% of the chemistry graduates and 6.4% of the 

"V - . , , ^ _ ■ 

engineering graduates being students out of the labor force. About 10% of the 

' ' ' . 

chemistry graduates and.8% of the engineering graduates at the baccalaureate level are * 

' • ' . • ' • • ■ / V : 

out Qf the labor force for family and other reasons.^ 

Among the employed graduates, T^of the bachelor's level chemistry ' graduates . 
' and 94% of the en^^ering graduatesy ^re working in S/E, with 3% of .the engineer&^nd 
8.6% .Qf the chemistry graduates employed' part-time in S/E. About a fourth of t^e 
employed chemV^ts are working outside S/E,. with three-quarters of th^s group working 

full-time. *' 1 ■ 

Thus, it is apparent that this grou0 of women graduates, Itke the women gra3if- 
-<^a^es In the other sets we have exipined .for this study, are highly involved in the 
labor force or in graduate school where they are pn^aringLii enter th€ labor force: , 
labor Force Participation l^elated to Parental Statife 
Among these 607 women, 216 (35!6%) have chfldren, and because the samp.le 
includes graduates of only the. past 15 years, the majority who 4iave -children have young 
children. Table 5.4 correlates ^empi^byment and student status by degree level and \ 

• • ■ ■ • . / ■ • 

parental status. , _ ^ ^ 

\ Among these 216 women who have children, 64.4% are working. Atoiong the ^ 
dliemlstry graduates, the proportion 1s 61,6% and among the engineering graduates 70%. 
' These findings can be compared with the findings -of Connelly, Burks and Rogers who 
1 fodnd that 85.6% of the mothers in. their sample o'f 1,071 women scientists and engineers 
were In the labor, force. ' ♦ 

The women in the Connelly sample are older than . the women In ^he SMC sample,' 
with 40% -'being age 40 or above at the time of the survey. Thys. al thou g 1^40% <Pf the 
_ ^ , ^ • /. 

^ IThe Wmmh Professional In Science a^d Engineering: An Empfric a l Study of Key Career . 
Deg'IsTpns , by Terence Connolly, £sthfer Burks and Jean Rogers, Final Technical f?epof*t 
o to the National Science Toundaliion. April 1976 
ERIC - . . • ' . • ■ ' 



women in tlie Connelly; sample had children, only 32% had children ^till living at home; 
and only 15% had children under age 6, with'an additional 8% having, children age 7^12. 
In the SMC sample, on the other hand, 35.e<' h^ve children^ and 32.8% have children 

under age six. * ' ^ . 

^' ■ , * ' 

Both studies indicate higher labor force participation, among mothers at 
liigher d6gree levels. • * * 

In the SMC. sample. 90 '5« of the mothers with a Ph.D. or first professional 
degree^are working, as are 74.1* of the master's graduates and 50.8% of the bachelor's 
graduates. How much the labor force participation rate is correlated, to the opportuni- 
.ties for S/E employment may be inferred by noting that 70% of .the engineering graduat^ 
mothers at the bachelor's level (a professional entry degree) are at work compared ta 
only .38.4% of the mothers whose highest degree is a bachelo»;'s in chemistry. Op^rtuni- 
tles at the baccalaureate level in chemistry are limite^. ^t the' higher degree JeveH, 
".^with better opportunities for employment for chemists, high proportions of wom?n 



are <at work. 



TABLE 5.4 



EMPLOYMENT AND STlTOEKf STATJUS, BY FJELD, DE€|/eE LEVEL AND PARENTAL STATUS 



* 


Total 
No. 


EMPLOYED 


N 0- T E M P L - 0 Y E D 


Total 
■"With 
f hiTdren 


r* ■ 1 

% With. 
Children 


% of 
Mothers 
Who Work 


Children 


No 

Children 


Student 
No 

Children 


Student 
With 

Children 


N6n- 
Student 
With 
Children 


"Chemistry 


338 


,90 ■ 


155 


55 


20^ 


. 36 


146 


. 40.8 


61.6 


BA/BS/ 


186 


. 28 


65 


45. 


18* 


27 


73 


. 40.6 


38.4 


MA/MS 


79 


24 


33 


10 


2 


5 


31 - 


39.2 


77 A 


Ph.D/MD 


99 


38 


57 






-4 


42 


' 42.4 


90.5 


Enqr'-q.. 


249 


49 . 


160 


13 


2 


19 . 


70 


28 . 1 


70. o' 


BS 


186 


33 


126 


8 


2 




47 


:25.3 


.70.2 


MS 


58 


16 


29 . 


5 




7 ' 


— 

23 . 


39.6 


69.6 


^Ph.D. 


. 5 




5 














Total 
Sample ' 


607 


139 


345 ' 


68 


22 


55 • 


216 


' 35.6 


54.4 


BA/BS w 


366 


51 ' 


191- 


53 




39 


120 


32.8 


50.8 


MA/MS 


137 


40 






rt- 


T2 


54 


39.4 


74.1 


9p Ph.Oy^!D 


104. 


' 38' 


. 62 


-L A - , 





4 




40.4 


■90T5 



"^RCE: jkcientific Manpower Conmission 
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* * Career Breaks ^ . / ' - , * 

* ' T^le 5.5 shows the number ♦of women itj this sample who have bad breaks in 

enqiloyment of six months or more since completing their bachelor's degree, with. the 

reason for- the brfeak, among weaen who are presently employed. * 

* ** * ' ' * 

' T/felE 5.5 

— I ' 

' CAREER BREAKS AMONG GRADUATES PRESENTLY EMPLOYED 



• 


Total 
Emplby^tl 


m 

Total kitW Breaks 


&reaks for School 


Breaks fo)* Other 




% 


No. 


% ^ 


No. 




Cheffnistry 
Graduates 


234* 


124- . 


53.0 




15.8 


87 . 


3Z.2 


Engifwe/fng 
Graduates 


0 

208* 


52 


25.0 


23 


11.1 


29 


13.9 


TOTAL 


-442* 


• 176 


39.8 


60 , 


13.6 


116 


'26.^ 



'^No. of respondents who answered the question. 



Of 234 employed chemists who answered this question, 87 {37.2%) have taken 
»» 

.breaks for non- school -i^ea sons » Among the 208 engineeVing graduates presently employed 

. ^ ■ ] ■ ' . • • 

only 29 (13.9%) have liad a nonfschoo-l break. Iftcluding breaks forr graduate school. 

... X 
53% of the chemists and 25% of the engineers have had breaks of six or more months in 

-their employment following receipt df the bachelor's degrees. \ ' ^ * 

Adding the 59 women in thie sample who are presently out of the lal^r force 

for jiort-schooi reasons (9.7% of-»the to^al group), we find that 175 of the iotal 607 in 

* • \ 

the sample (17.3%) have taken or are taking breaks. * ^ 

, Among women Ir^the Connolly sample, 38% have taken a career break of more 



than six months for an/ reason,%nd 73% of these' women already have returned to employ- 
menti with an additlohal 9% presently seeking work. We carji^ot distinguish those irt 
the sample whose enj^loyment bijealfs are solely to return to school, although 23% of those 
taking breaks gave this reason. 

The eff^t o^ career breaks on reemployment and advancement was 'examined 
only 1ndireQt;ly in the SMC sample by the use of an open question regarding the" Effect 

* 

of a nmnt^r of factors on 'career development, and through the comnents that were 
offered. However, we also examined salary Information as an indicator of the effect 



of career breaks. The sample was too small to use for'this purpose af t^r adjusting 
for age,*degree level and field which are also^important indicators of salary/ But 
the,salary information does provide some indicators. 

Table S»6 shows salaries by degree level of the 372 women employed fulT-time- 

' • • -l • '* 

Mho provided salary data. Part-time employment, which is known to be affected by 

family status, also affects salary, and was not included .in this comparison.. ^ 



TABLE 5.6 



SALARY RANGES (IN THOUSANDS) OF FULV-TIME EMPLOYED BY DE6REE LEVEL AND FIELD 



Chemistry 



<9 



9-11 



17 



IKli 



37 



14-16 



44 



17-19 



18 



20-22 



22 



23-25 



11 



26-28 



11 



29-31 



32-34 



1 



35-37 



38-46 



>46i 



6A/BS 



6' 



10 



MA/MS 



23 



rll 



{ 



Ph-.D. 



3 « 



Prof. 



3 



Engineering 



•48 



73 



32 



12 



8 



B.S. 



41 



. 58 . 



19 



/ 1 



T 



14 



Ph.D. 



M.O. 



Total 
Sample 



14 



18 



44 



92 



91 



54^ 



Z3 



19 



3 



BA/BS. 



n 



1.1 



18 



64 



64 



25 



11 



HA/MS 



12 



1^ 



21 



14 



5 



<10> 



Ph.D. 



.9 



Prof: 



8 



As expected, the^ engineers as a group earned consistently higher salaries 
than the chemistry 'q/a9uates at' both the bachelot's and master's levels. The bulk of 
the engineering bachelor's graduates (72%) earn^be'tween *$14i&00 and $20,000, with 20% 
earning more, than $20,000 and 9%, earning lesjs than $14,000. Among chemistry graduates 
at the bachelor's level ,* onty 41% report salaries in the $14,000 to $20,000 range. 



with 40%'below $14,000^ ahd only 18%'abbv^ S2O.O0O. 



The doctorate level chemistfy graduates also sho* a pattern that may be 
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related to* career breaks, with 28 women (37^S) earning lesrs than $17,000 and 41 (55%) . 
. earning more tha-n. $20,000.. " /\ . ^ -i 

• ' r ■ , . ■ 

Salaries of these 'full -time workers r^ged from $3,800 to $6P',000 per year 

Y among the chemistry gratluat^s, with the highest earnings reported by fJ,.D.^ The , 
' ' * ^ ' - • . *■ ^ . ^ ■ \ - ' • I 

salary range among the engineers was smaller - $8,500 to $33,000. However, the average 

salary Is ^similar^fbr both groups being $18,200 for thfe^chemists and $18,600 for the 

engineers, desp'Jite the. fact that the total educational investment among chemistry 

graduates is considerably higher than among the\ engineers. - • ' 



While a statistical correlation of salaries with career breaks is* not possible 
In this.sraaU sample, the number o^ full-time \<ork6rs among these ^graduates who report 
salaries significantly below the erftertn^ salary level for thei^ field and' degree level 
1fkl978 indicates some monetary effect of taking time out of the Jabor force for' ^ 
activities other than graduate school. - / 

An Important indicator of future labor forpe participation among women who 
"are presently Out of the labor force is found\ln their plans to return to the -labor 
force. Table- 5.7 shows the number who are out' of the labor* force (including student 

" m 

and non-student status) and the number who Indicate positive plans to return to the 
labor force. Among the 38 women chemists who pre out of the labor force for, othei* than 
student reasons, 32 say they plan to return to work. Twenty ftve of them plan to^tum 



In science 6|nd engineeiMng and 19 indicate the nee4 for some refresher training before 



reentry. 



TaI^LE 5.7 / 
, . PRESENT PLANS TO RETURN TO WORK 



A 

* 


Total Out 
of Ubor 
- Force 

(1) 


: f ■ 

In^ School 
Plan Work 


Not in" 
School 
(3) 


Plan to Return 
(4) . ' 


Plan Return 
in S/E 
(5) ^ 


Skills Will 
Need • 
Updating 
(6) . 










No* 


% of 3 


No. 


% of 4 


No. 


t of 4 


Chemistry 


103 


55 


38 


32 


84. 2-; 


25 


78.1 


19 


59.4 


« 

En(]1ne6r1ng 


37 


16 1 


21 ■ 


15 


71.4 


13 


86.7. 


11 

— 


73.3 




Total 


140- 


81 


59 . 


47 


79.7 


38 


80.9 


30 


63.8 
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^ Only 21 engineers who. are not studeats are out of the labor force, and 15 of 
these indicate definite plan* to return to work with 13 saying they will try to return 
tn science and engineering and, 11 feeling they wil). need/updating of skills or' 



1 



refresher traini;ig. , . . 

In this .sample then, 80% of the women not presently working or going to school 

i i ^ - ■ - - . 

'Indicate posltiyfe plans to , return to w^rk. If we assume that all or most of the ^^^omen 

♦present!/ in graduate school plan to enter or reenter the labor force when their- 

training is complettf^d, then 91% of the wgmen graduates in this sample w^fo are presently 

out of the labor force expect to enter or reente*^ within * reasonable/*st*ted time. ^ 

Only 12 women J n the sample of 507 (2%) are out of the .lab«r force and ^o hot indicate 

definite plans to return. * ' ^ / 

Rela-tedness of Husban d's Field and .Degree Level with Wife's Employment Status 

Perhaps women who are married, and certainly women with children face more* 
difficulty in pursuing 9 career than do single w<^n. We wanted to find out if the^n- 
fonn^lon provided by th6 women in th?s sample vfould show any correlation between career 
developinent among married women, when the husband and wife were In i ^related or in a non-- 
related field; and whether any correlation seemed* apparent that was dependent on. the^ 
.degree level of the spouses relative to each other. - - ~^ 

Table 5.8 shows that bachelor's level wor^n whose husbands are irr non-related * 
fields are considerably mo /e likely to be working full-tip^ in science and engineering - 
than those whose husbands are in related fields. These women are also ntore li'feely to 
be 1 if the labor force than , are those at the bachelor's leveT jwhose husbands are in a 
related field. / ' • , 

At the'higher degree- level , the tendency to^ in the labor force is evident, 
but women at the master's level whose husbands are in related fields are mare likely 
to be empl(^^ outside of S/t than those whose husbands are^in non-related fields, 
perhaps indicating more difficulty in finding two S/E jobs -in one family. 
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TABLE 5.8 , 
'FIELD MLATEONESS o/ SPOUS ES BY HER'HIGHEST. DEGREE AND .HER. EMPLOYMENT STATUS 



Relatedness 
of Coupl es • 
Fields and 
ilec Highest 
• Degree 


<• 

• 

TAT Al 

TOTAL 


HER EMPLOYMENT ^STATUS- 


' i — 7 ■ ■ ^ 

IMPLOYED 


T^N OT . EMPLOY E*D 


Fftll 

S 


-Tiijie 


Fuj/l -Tito 
Non-S/E 


Part-Time 


Full-Tlmo 

stud^ms. 


See 


<ing 


Not 

Seeking 


No. 


% 


No 




No 


% 


No. 


• ■% ^ 


M^o. 


% . 


Nov 


Iff 


ReJ ated ' 
Ffpld^ 

f. rc 1 


ft 

255 


147 

IT/ 


— 

57 6 


16 


6.3, 


23 


9.0. 




5.1 


9 


3i5 


47 


18.4 




115 


56 


48.7 


6 


5.2 


7 


6.1 


' 5 


4.3^ 


6 


5.2 


^35 


30.4 


Master's 


75 


* 43. 


57.3 


8 


10.-7 . 




10.7 


•8 


10.7 


1 


1.3 


' 4 

7 


9.3 


Ph.D. 


' 65 


48 


73.8 


2 


3.1 


8 


12.3 


« 




2 


3.1 


.5 


7.7 


Non-Related 
Fields 


r 

90 




^0.0 


7 


7.8 




6.7 


6. 


6.7 




2.2 


15 


16.7 


' Bachelor's 




.29 


63.0 


4 


. 8.7 


4 


8.7 






1 


2.2 


8 


17.4 


Master's 




15 


48.4 


2 


6.4 


1 


3.2 


6 


19.4 






6 


19.4 


Ph.D. 


/l3 


10 


76?9 


1 


7.7 


V 1 


7.7 










1 


•7.7 



' A more- striking correlation seews to occur vrtien the relative degree level of 
Vffe andyiusband are coigpared against her employment status. In this sample of 345 
married women, 197 (57.1%) have the 'saqie highest degree level'as their kisbahds. In 
9? cases, (26.71), the husband has 3 higher degree than, the wife and in 56 cases-(16.22) , 
her highest degree i yfffgherM;han his. In the 161 cases where her hig*hest degree is a 
bachelor's, we see ti significant difference in 'her labor force participation depending 
upon the relative degree relationship of husband and wife (Table 5.9). Among those 
couples who are both at the bachelor's level, 20.7%- of the women are non-students out 
of the labor force. When his degree is higher, 43.1% of the women are nonrstud^nts out 

V 

of the labor force, and when her degree is higher than his, all of the women are in th^ 

labor force. This same pattern exists at trie master's level. When both husband and 

wife have a master's, 9.1% of the non-student ¥^5»ten are out of the labor force. When 

_ \ . , - 

he has a doctorate and she a master^s, 23.5% of the wanen are out of the labor force, 

but when his degree is less, than a master's, only 3.6% of the non-student women with a 

master's are out of the labor force. • ^ • 
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TABLE 5.9 



■ COMPARATIVE DEGREE LEVEL OF SPOUSfS BY HER HIGHEST DEGREE AND HER EMPLOYMENT STATUS' 



Degree Level 
of Spouses 
by Her 

n i yiicb i> 

Degree 

• 


TOTAI 


HER* EMPLOYMENT STATUS . * 


empl6yed 


NOT EMPLOY E.D 


. Full-Time 
S/E 


Full-Time 
Non-S/E^ 


Part-Tfme 


Fulf-Tiine 
Sty dent 


Seeking 


Not 
Seeking 


No. 


%s 


Np. 


% ■ 


No. 


% 


No. 




No. 


% 


Ho. 


% 


Same Degree 
- ♦ Level 

Bachelpr's 


87 


53 


60.9 


4 


4.6 


8 • 


9.2 


1 


1 1 

1 • 1 


3 


3 ^ 


18 


20 7 


Master's 


44 


22 


50.0 


5 


n.4 


4 


9.1 


9- 


20.5 






4 


9.1 


Ph.D. 


66 


48 


72.7 


2 


3.0 


9 


13^6 






'I 


-3.0 


5 


7.6 


Higher 
Oachelor's 


58 


19 


32.7 


• 5 


8.6 


' 2 


3.4 


4 


. 6.9 


V 




25 


43.1 


Master's. . 


34 


17 


50. 0" 


5 " 


14.7 


2 


5.9 


1 






2.9 


8 


28.5 


Her Degree 
'Hig»jer. 

~^cheTor'm 


• 

/l6 


13 


81.3 


1 


•6.2 


1 


6.2 




\ 

\ 


1 


6.2 






Master's ^ 


28 


19 


- 67.9 






3 


TO. 7 


4 


14.3 


T 


3.6 


1 


3.6 


Ph.D. 


12* 


10 


'83.3 


1 


8.3 




r 










1 


8.'3 



Most^ 



the mat^led doctorate women (91.7%) ^re married' to menf'who also hold 

iV ^ * ■ 

a doctorate and 92.3% of t^esafwo^n a/e in the l)^or force, regardless ^f the degree 
relationship of their husbands.' However; the 12 women dDctorates whose husbandsT hold 
less than a doctorate are more "^ikely to be employed full-tinK in science and engi-^ 
fleering than when both husband and wife have doctorates (83.3% and 72.7%). This might 
Indicate /ewer S/E 'employment opportunities. ' ^ 



^ Factors Adversely Affecting Career Development 

One section of the questionnaire asked respondents to rate the degree of 
negative-^Cfect, if any. of a number of factors on the development of their careers. 
Each factor lifted was to be rated on a scale ranging" from little or no impact to ma^r 
impact. Table 5.10 shows the number of wonfen who indicated a moderate or major negative 
effect to each fac^r listed in' this question. 

« » 

The geographical location of jobs was noted as adversely affecting their career 



development by more women than checked^any other single factor, this was paired wit-h ai 

almost equjal number who noted unsatisfactory job opportunities. One fourth of the' 

chemistry graduates and 30% of ^he engineering graduates cited one or both of these 

factors' as having a negative impact of their career developrrfent. 

TABLE 5.10 , ' 

. * NUMBER CITIN& NEGATIVE IMPACT ON CAREER DEVELOPMENT, BYfACTOR 

FACTOR . Ghemlstry Engineering - Total 

Employment Opporturlities ' • 



1 



Geographical Location of^Jobs 
Unsatisfactory Job Opportunities 
Travel Demands of Job 

• 


, t 

r 


92, 

83 

23 


74. 
69 
/ 21 


166 
152 
44 


Family and .Career 










Family demands on time- 
Young Children 'at Home • J 
Demands- of Husba/id's Career 
'Inadequate Household Help 
\Family Attitude Agffinst<ft^reer 

Discrimination ' 




101 
111 
76 
64 
27 


39 

~ 35 
22 

.-^^^ 


158 
150 
111 
86 
45 

• 


Sex, race of Age Discrimination 

■ 




61 


63 


124 


Other 


* 




* 




^Inadeqjate Funds for Education . 
Little financial I^icentive to Work 
Personal HeaUh 

Friend's Attitude Against Career 


■ 


33 
41 
17 
4 


/ 39 
28 

• 11 

• 8 


72 
69 
28 
12 


* 5r- 
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A close second to employmeht opportunities in factors having a negative 

effect o(i career d^elopment were problems »of 'combining a' family and a career. Family 

demands ori time, young children at home, and/or the demands of the husband's career are 

cited by 26% of the sample as having an adveFSe effect on their own career development. 

However, .since 59% of the wbmen in the sample are married and 36% 'have children, the 

demands of combining family and a career is not percieyed as having a negative effect 

f 

on career development by all of the mothers or even half of the married won«n. 



ne fifth of the sample €aid that sex, race or age discrimination had nega- 
tlvely affected their career development, including 17% of the chemistry graduates and 
25% <if the engineering ^aduates. 

■ y - . • . . • V 

. • The questionnaire invited respondents to make additional comments *if they 

"Wished to and 149 women did add comments - sAne extending to seveif;?! pages. Many of 



these comments discuss the negative factors that have affected a- career deveTopnfen^; 

some noted positive factors ^and som6 were more general in nature. ^ 

The most fnequently -stated comment was that marriage and familV responsibi- 

Titles impeded career develo^mient. Some women accepted this impediment happily, 

» - • ' • k 
feeling that the reward's of ;a family far outweighed the problems created in career ■ 



development. However, the feeling expressed more often was sunmarized by ^e woman * 
i#ho sai^"khat "A woman should not have to be totally committed io either a child or a 
career. " . - . * \ * 



Among the 42 women who comnented on the negatrtve effect of marriage and family 
responsibilities to career development, 35 .were married and 30 had children. At the 
same time, three mother$-also noted that marriage and ch^^dren had not ^fectpd Irfieir 
career development in any negative way.* Among the 42 who saw a negative relationship 
between family and career, 22 were employed (14 full-time and 6 parttime) and only two 
were employed outside science and engineering. Among the 20 who'Were not employed, , 
three weire graduate students, two were seekinfg employment, one held a postdoctoral . 
Appointment' and 14 were out of*|;he labor, force because of family responsibi-lities. V 

Fifteen of the wome* noted, that tlijelr husband's careers had \n some way* 
Impeded their* own ca^4er develdprnent. Among these women, seven specifically, cited the 
geographical location of their husband's job as a negatfve factor, but only five were; 

\ ut^employed and among the ten who were en[q>loyed, only one wak employed outside of ^ 

' ' ' f » 

science and engineering. ^ ' 

Another frequently stated problem was that sex discp^imi nation ^ad been a 

• ma jor\ negative factor in their ^carefer deveTbfMnent. "The 27 w»nen who spoke directly 

of t\>& problan of sex discrimination either in their education or their working* life 

were about equa-lly divided in engineering and chemistry. ' One woman engineer, commenting 

oil discrimination presently experiencid in her job, pointed out the dichotorny faced by 

- many women when she said, "Much to my chagrin, I often find myself praying that the 

right man will ccxne along and take me away from all this." 

A Ph.D. chemist noted that "the attitude of •empl oyers toward the advancement 

ERIC • • ' 
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' of their. female employees is a highly negative factor in a iSnan's science career." ^ 

^master's degree graduate in chemistry said that "for a womar^ proving herself equally 

capable isn't good enough. She has 'to prove herself better in order to be accepted in 

7 

a man's wc^rld." Another M.S. chemist voiced the same thought with "Women have to 

S ''^ 

prove their worth, J«fhile men only have to prove thei^ 4ack of worth." 

' • I. - ■ 

^ Several, wpmen felt that the •effects of the women's movement, affirmative ^. 

. • * • 4 ^ " ' 

.action or EEO regulations were more negative Than positive because opportunities given 

.to wonlen to be anployed or to advance were seen as resulting from sane thing other than 

h^r own merit.^ "I feel th^t tbkenism hurts women 1^ engineering. Woirtbn who' are 

' qualified in their jobs haye had a hard time proving it to everyone else." 

Y "^On^" mas€fer' s level engineer spoke of the "negative effect" of her engineering " 

education on her social environment and personal life; noting that "few men can really 

deal '^ti^stly with a threat to their 'macho'"- The uneasiness that pervaded m2^.ny of 

these' conn^nts relating to covert discrlmlnatiqn were sumn^d up t^ll by a woman engineer 

• • ' ' ' 

when she said "In my present positloh, I have found that my growth in career development 

has been hampered most by the prevailing attitudes of my supervisors and peers. They 

are less willing to trust, support and assume -risks with a woman than with a m^fl." 

>^ A1 though \a number of w(Nnen expressed their resentn^nt at the sexism they had 

encountered, the only solution suggested W^_mi^ effect to ignore it and expect that ' 

ultimately Ijt would go away. One engineer said "I was tempte^ not to completp^this 

questlonnafre because I fe^l that the less special attention 'women seek, the sooner 

they will be accepted as people just doing what they like to do." \ 

Several women referred indirectly to the special problems of women in a>tield 

4 

dominated by men and several of them blamed these problems oh the expectations of 
stfclety and the passi.\|e and dependent role assigned to wonen by societal values. Half 
of the women who comn^nted on this were doctorates. "This self-limiting expectation Is 
a negative factor that must he bverccwne by constant' internal struggle," one wftman 

pointed out. ^ 

/ ' ' / 

A few wonen c(mm»nted that they had never experienced discrimination and that 

o . i 



they felt women hacf the opportunity to do and tjecome anything they wanted., 
^ ^ Several df the chemistry graduates were discouraged- erroirgh by lack of C> 
Opportunity withdut an advanced degree to make special cwnnents about this. Of the 
n women who conmented on this problem, six- were employed (four in scfeRce and. engi- 



neering a^d two outside. of those fields) and five -were unemployed with three -presently 
Seeking jobs. Three of the 11 women had a master's degy-ee but none had achieved a 
doctorate. - • 

Within the total sample -c/f 607 women, 166 checked the geographic location 

• '"f ' • ' - . " 

of jobs as having'a negativejmpact in- their career develppment, but only eight womerr 

ma^e additional comments ^bout the negative aspects of geographic location of jobs, and 

three of these women were single. ' , •' , 

Although these unsolicited cofnnents,are generally concerned with negative 

factors, as wou^d be expected, several women noted the' positive influence of-^support 

from l^sbam^'^nd family in their career development; some volunteei^ed that they had 

f * 

\ 

never experience4 sex discrimination either during* their educational years or later on 
the job; and two stated that being a wonan was. an asset to career development during a 
period of heightened awareness 'of pa'st sex discrimination. However, others felt that 
women were being hired and promoted because of equal opportunity rulings and that the , 
final effect of these rulings ilould be negative, in terms of accepting women individually, 
on their own merit. Three women, all from Kouijt Holyoke, expressed their gratefulness 
for the quality of their education and thr preparation for careers which was'provlded 

. . ■ ■ ^ ' ■ . . ■ ' 

by their school. ^ / ^ 

"Seme wanen pQinted out the need for more programs Which would allow women to 

update their /<(<ills and several commented that the lack of -part-time opportunities 

hastens the withdrawal of women from the labor force and delays their return, thus 

reinforcing the need for retraining! One woman suggested "return J:o the work forcQ ' 

fellows"hips" to bridge the gap and others noted the need for "moderately priced" updating 

courses In science and engineering. ' 

. ^ / 



ic 



Responses frorfi more- than 600^ women graduates of the past IS years in chemistry 

9DC| engineering strengthen the finding in other parts, of this study that women trained 

111- science $nd engineering, are active participants, frt . the national manpower pool of 

.scientists and engineers, although scwne of" ttiem (about 13^) are temporaHly out of 'the. 

Tabor force improving their educatlorfal j:fed4ntials; and an additional 10%^^ re out for ' 

• * * - . ' . ■ ' ' ' 

family and other reasons. Information fran this latter group regarding plans for 

re-entry indicate, that almost all of them have definite plans-to return to work. , \ 

Their' strong attachment .to the labor force (including the hi^h incidenc/of 
graduate preparation among t+te chemistry graduates in this sample), despite the dis- . 
couragements involved in career/family conflicts,. discrimination* and a tiglit labor 
nar^et indicates that these women and the many oth!ers who are like them will stay 
in science and engineering. If we are to increase the proportion* of women ^rking in 
science and technology, some consideration of the speci a r problems of women, based'on 
societal assignment of sex role^, seems merited. * 

More part-time job opportunities ^re needed in science and engineering to. 
allow* women to keep up their skills while participating in both career and family roles. 
This may become mqre irafTortant for men who wish to take a more active role in the early 
years of child raisfi^. Several of these, womeii express a present need for more re- 
training or updating programs geared toward re-entry into the labor force following a . 
jcareer break for family care. j^^^ 

Although many of them no^ a problem with the q^ographic location of jobs or 
the unsatisfactory job opportunities in their present location, this factor is not ^ 
solely related to the geographical restrictions of marriaae. since several , of the single 
women also checked and conmented on this factor as having a negative effect on their 
career development. Men may also have this problem. J 

Sal-aries available to women, particularly for several of the chlmistr^ 
graduates, were seen as too low both by women who are working and some who are not. 
This problem relate both to incentives'Nto being* in the labor force and to anger at 
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' If' • 

the ^salary differentials .between men ^nd wd|nen> with simijar credentials. .A checf 

' ■ *^ ' . • 

salaries among" those at aTlVdegree' levels who are working full-tigie shows that ^0%.of 



:fclf 



. these women earit* less ..than 800 per year >.and 34% of the chemistry gt-.aduates hive 

\ ' ' .'• ■ / . " • 

earnings 'below this salary line. 

'"Nonetheless, a'lmost 6^% of the mothers, A thik group of women are employed 

and an aidditional 10%. are in graduate school. 

The 600 women in this sample cannot be said to represent aTl women with 

degrees in these fields, or women with degrees in> other science' fields. But they do 

provide some insight to |:he dedication of wanfin tra^ined in science and engineering <d • ~ 



utilizing their training In the labor force, and they have outlined some of the prob] 

\ 

Involved in that dedication. - ' . •' 
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^. . CHAPTER 6 

• ^* • . ' . 

4 CONCLUSIONS Pm RECOMMENDATIONS 

• ■ . • • • . ' 

Despite the problems i^nd discquragements uniquejy facedkby women who seek' to 

develop' a career in science or engineering^ more women than ever before are preparing 

' • -^1 , , • , ' .• 

themselves for careers 1n these fields and theii* proportionate increase is -expected td 

• • ' • . • • .1 

^ontlnue. y . , >v 

Efforts by womerrs groups, ©Sugress, goverteint agencies, professional. ^ 

•» - ' ■ • - . 

societies or others to ericourage thei'r increasing participation wj)uld benefi-t ..(Jj'eatly !.' 
by better Information about these problems in C|^den,t|iat efforts raJghT 06*^01 i*ipcted 
where they are most needed a^id resources appropr-yafely divided. Such needs as better 
counseling for girls .«ind wonen, removal, of barriers to equal opportunity, provision^of 
.special ^programs practices geared to the needs of reentry women and other actions 
require concurrent attention. ' ' ' , 

' Ne4l for Better Data^ ■ k ' 

A va1ld|B»ent statistical base is a f1rs,t prerequisite for monitoring the ' 
progress arfd participation of women scient4.sts and engineers. A major source for demo- 

• . • • . ^ 

graphic Information ori sc1ent(sts and engineers is data collected. by the National 
Science Foundation. For a.nuirf&r of reasons, some of 'those data are incomplete in (the 
information they provide abow women scientists. 

One significant ^reason for this is that ^he so-called Manpower Characteristics 



System (MCS) Is a complex comtfin^lfn of statistical Purveys which, like this study, 
takes pieces frrni a nun^r of data sets and puts them together to present a statistical 
portrait of U.S. scientists and englr^ers. It. -rs apparent from the revisions by NSF 
of the 1974 data (page 2) that this practice has not always been accurate in delineating 
the characteristics of wmen Scientists and engineers, either in relation to each other 
cif to their male. cohorts. . • * 

The MCS was devised after 197G iQ^tbe wake of a sudden Congi^ssional decision 
to eliminate the National Register - a longitudinal survey of scientists and some engi- 
tS^rs that was parried out biennially from 1954 to.^ 1970. 'the MCS was established without 
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* much thought being-given to a systenijitic effort to obtain good statistical differ^nti- 

ation by sex and ethnic background, since these characteristics wsre^not yet widely 

■ • ' *' \ ' ' ' ' ' ^ 

1^ considered ta be particularly impbftant in 1970. ^ ~ . , ' . J>- 

I . * * The MCS* was' supposed to reduce the cost of data, collection, expand the 

coverage of the*ingineering populatibn, and provide a representative sample of the . 

' ' * \j ' . . . ' 

•w^*v"»«c1ence and engineering population to replace the incomplete register of scientists 

' '^ith had been established^ In the wake of World^ar II, bqth as a roster for locating 

1gpo'*tan^ scientists in case of^national need and as a statistical base for studying' ^ 

the^clentific manpower of the United States. Funds to carry out statistical studies 

were then and ar% now limited by a number of considerations. 

. ' Increasing the size of the sample or the compfe^ity of the analysis increases 

- the cost. If sampling is to erapnasize differentiation by sex^or b^ ethnic background, 

the pdpulatfoR must be oVer-sampled for wdinen and minorities, because they are a small 

part of the total. other hand, other characterl9l:ics are considered ,mor*e 

linpiprtatit to more users, such as fine* field differentiation or a more thorough analysis 

iof employment In research and development, then the sampling irocess ancf the cross tabu- 

latton^ chosen for analysis will be different. When any one characteristic is empha- 

il/ed, another* rtiust be de-^phasized unless the funding is increased. Further,. because 

the principal base. of the MCS was selected through the 1970 Census, a shift in emphasis 

was difficult to accomplish ove/ the ensuiri^ decade. >^ 

* The number of questions that can be askedjn anySurvey, and the cross-tabu- 

laliions of responses to questions (that can be made'al-siQ are limited. by the availability 

of funds. Sonle*trade-off^ are inevitable, and the resultant "incomplete" information 

will be less* detM^d and less useful for some statistical purposes than for others. 

Nonetheless, the extreme data variance obtained by NSF in its two analyses 

of the characteristics of women scientists and engineers in- 1974, (Tables 1.1 and 1.2, 

oaqes 2 and 3), based on the same data from the same surveys, indicates that the survey 

r< ■ ' . - ^ 

Instruments, the sampling techniques, and the analytical procedures used to obtain the 

resultant data need to be changed over the next decade to place more emphasis on ^ 

' o ' i ; * 
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accurate differentmion of the characteristics of U.S,. sciehtists and engineers by 
sex. Only when an accurate and complete statistical picture of the participation of 
Momen in science ami engineering 1s avaijable*, can progress be measured fran a known 
point. . . . . 

;n planning the methodology for. collecting, analyzing and reporting data 
on scientists and engineering during the 'coming decade. gf^ter emphasis 
placed on obtaining accurate and reliable statistics about 
« women, evg^^jhis requires less emphasis on other data needs. , • 

Thi^ will requi r?*^^35^change in sampling techniques, in survey instruments 
and in analytical procedures * not only for' the surveys used to compile the Manpower 
Characteristics System but also in such surveys as^the biennial survey of scientists^ 
and engineers employed at academic institutions. . 

\ Removing Other Barriers 

In addition to proving its statistics on women in science and engineering, 
NSF Is uniquely irt a position to encourage change in some of the practices and policies 
that act as barriers to-Vomen. NSF can support pili^ programs to develop new curricula 
for updating or retraining; programs which will provide better and more usably supply 
and desand informa^on for students and others who need it Iti order to make informed 
career choices; and incentives to encourage part-time employment opportunities- NSF 
should also consjder the validity of providing financial assistance for part-time study. 

Updating and Retraining Programs 

As the population of 18-year-olds continues to drop* academic institutions 
^♦11 have increasing opportunity ^nd challenge to plan and carry out special educaftional 
programs for r^ntry women, not only in science and f^ngineering but also in other areas 
of acldemic concentration* Many women will wish to take s6me tiije from the labor force 
to have children and to care for them, parti c(jlarly during thfeir pre-school years, ^he 
kinds of academic courses in science and engineering presently available do noit' 

I 

^generally fit the needs of women or men who want to reenter Jthe labor%force after a few 



years away. ^ , ■ \ ^ 

Further, the. oversupply of college gWduates in some areas of science results 



In a. shortage of employment opptfrtuntj/ies, wbile^, other areas- Of expertise are con- - , 

**>••' / ■ - ' ' f 

tinuously- in' demand. More special programs geared to retrain persons with science back- 

""grounds In areas'^?. ciyiiAdt or projected demand also are needed. 

RECOMMENDATION ' / , ' ■ ^ 

_ . ^ ^ ■ ^ • . _ ' ' 

THE NATIONAL SCIENC^E FOUNDATION SHOULD ENCOURAGE AND SUPPORT THE D€VELOP-- 
' • M^NT.OF PILOT PTORAMS DESIGNED TO UPDATE INFORMAT m AND* REINFORCE RUSTY 
• X. SKILLS OF PERSdNS PREVIOUSLY TRAINED IN SCIENCE AND ENGINEERING; AS WELL . 

AS PROGRAMS -tO RETRAIN SlfCH PERSONS IN FIELDS SUCH AS CC»1PUTER- SaENCES, 

A • ^ 

WHERE EMPL£(yMENT OPPORTUNITIES ARE GOOD. 

(J . . ' ■ . 

Providing Supply anrf Dffltand Information 

/ ' r ' , ' 

Accuram information is essential to the process of making Informed cfjo ice. 

' ■ f » • 

Students at both (undergraduate and graduate levels, as well as womeg^ seeking to enter 
» or reenter the labor force need to know^s much as possible about the nfesent and 
projected joo market in. scieo^ and eijgineering in order to decide such questions as 
which field or subfleld they choose to specialize 1n; whether and when to enter or 
' continue graduate education, and whether to make any shift in field choice; whether to. 

update n/sty skills and knowledge in an earMer field of study or to seek retraining in 
, a per1pf]ieral 'field where job opportunities are differ^t. ^ 

Students and fom^r students pf both sexes are generally poprl/ informed about 
^ specific areas of science or engineering whicKare now or are expected to be over- 
^.^^^^ppl/fed or under-supplied. , , 

/ Few counselors at either high school or college levels are fully informed 
abopt the job market in science and engineering, extept in a tery broad sense. The 
su|/p)0rt1v.e women's groups which have, sprung up over the past decade to offer counseling 
for reentry women also need much better informational materials about the science and 
engineering job market than are presently available, in order to carry. out their 
functions most effectively. . 

■ r • <..-•../. 
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Career guidance majterials.in science and engineering are^prepared and dis- 
tributed by many professional societieis as well as profit-making publishers* «uch as 
Chronicle- Guidance Publications. But materials comparing and contrastihg opportunities' 

In various areas of science and engineering are rare ar\d are needed. 

1 • • ' 

RECOMMENDATION ' • " , ' , 
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NSF SHOULD ENCOURAGE AND SUPPORT THE PREPARATION AND WIDE DISSEMINATION OF 
^ MATERIALS' (PAMPHCiTS. FILMS, EJC.) DESIGNED TO PROVfDE ACCURATE, CURRENT 

INFORMATION ABOUf- PRESENT AND PROJECTED JOBOPPORTUNITIgS IN THE* VARIOUS 

FIELDS AND SUBFIELDS OF SCIENCE. AND ENGINE£RING,FOR USE BY sfUDENT-S. 

FOIWER STUDENTS, COiTnSELORS AND PARENTS. • .1 
' Financial Assistance for Part-Tihie Study > ' ^ ' 

Traditionally, fellowships and traineeships in science and engineering, as 
well as most ot^her kinds of financial aid have been restricted to those persons who 
devote fult^tlme to graduate study. Such full-time commitment is not possible for somt^ 
women who would otherwise be fully qualified to compete for such awards. 

RECOMMENDATION , ^ 

NSF SHOULD CONSIDER AND TEST THE ^VALIDITY OF PROVIDING FINANCIAL 

ASSISTANCE FOR PART-TIME STUDY. - . 

Opportunities for Part-Time Employment . 

Part-time employment opportunities in science and engineerfng are relatively 
rare outride of academic institutions. In some instances this is because the 
traditionally male science and engineering population has not* needed or wanted many 
part-time opportunities. However, yffie. availability of part-time jobs wogld allow more 
women to continue their work* while their children were young, and would hasten the 
reentry to the labor force of dthers following a career break for child rearing. More 

; \ - ■ " . ' ^ ■ ^ 

part-tim^ job opportunities for women would reduce some of the need for retraining or 
updoing. Such opportunities also would be b^neficiaT for men who want to take a 
larger share in the rearing of their children during pre-school years. 1 ' 
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IRECOMMENDATION * . . 

■ ' • , . \ • • 

EMROYERS SHOULD EXAMINE TREIR POLICIES AND PRACTICES REGARDING 
PART-TIME EMPLOYMENT IW SCIENCE AND ENGINEERING, AND BE ENCOURAGED 
TO PRoVlDE PART-TIME EMPLOYMENT|0PPCfRTUNITIES WHEREVER POSSIBLE. 



J. 
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NATIONAL SCIIINCI- POUNDATION 

WASHINOTONVD.C. 20Sjtf 



pear Graduate: 



we need, your help in a major national study of the occupational 
?Jlif^orSieL°^''^''^'^' ri'^^-e graduates in Science and Enginaering?l 
InforS^Mnn ; /he Nafiorial Science Foundation will obtain 

««rH2J « K f ? ^ sc:tentificaIXy chosen sample of 16,000 persons who 
lunS^n ?o?i'''' V '''' W^ster'fe degreer betweenJjuly l/l973 and / 
June ao, 1975. You ^ are one of . those^chosen to be in this "study. 

will is to compile national statistics which 

Will allow an appraisal^ of the employment and educational character- 

istxqs of scientists arfd\engineers ^graduating since 1973. The . 

f"^^"-?" "^^^^ -permit the FecTferal Government, universities 
^^fin!^ to formulate science policies Ind programs and to make 
tl^l of the nation^^ ^^^^^^^ engineering manpower poten-^ 

The questionnaire on the following pages will take about 10-15 
?o ? r"""' ^i'"^ *^? complete, and a postage-pa^id envelope ^addressed 

to Westat , Iqc^ is^enolosed for its return. Westat, inc. has been 
selected by tmvNational Science Foundation to assist in carryirtc? out 
uixs survey. ' ^ * 

- ' Me wish you to know that your completed questionnaire will' be 
seen only -by the immediate research staff and will be used for 
statistical purposes only. in compliance with the Privacy Aet of. 
1974, no ^personally identifying information/ will be released to anyone. 

i-h« J!f J^^"^-^""^ "i'^^ find 'It interesting and invite your comments on 
the questionnaire items. In addition, if ypu have any questions am 
the survey or need any assistance^ in completSg the guestionnairfe , 
OOiraSl-Ssir Mr. ^ Mark Waksberg or Mr. George K. Schueller at - 

It would be of g];eat help if you wo^ld complete and return the 

21!.?^;!;°"?''^^'' ''^t^-t" "^""^ five days. If pbs^ble, we suggest that 

you do It now, while you have it in hand. We.be?ieve the importance 
of the study will justify the" time you give to it. • 



n 

the National Science Foundation would greatly appreciate your 
cooperation in this survey. «- ^ 

Very truly yours, • * 




C^K[rlos.-E^r'FaTk, Di?ector 
DWi^ion of Science Resources Studies. 
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197€ NATIONAL SURVEY OF. RECKNT 
NATIONAL SCII:NCE 



SCIKNCK AND 
FOUNDATION . 



ENOINKKRING GRADUATES 



DBGR^l 



E AND EMPLOYMENT SPECIALTY LIST 



Use this list for Questions 5 and 9. Find the number corresponding to the appropriate 
major field and mark it in the space provided in the questionnaire. 



BIOLOGICAL SCIENCE 



01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12. 

13 

14 

15 

16 



33 
34 
35 
-36 
37 
38 
39 
40 
41 
42 
43 



44 

45 
46 
♦7 

48 
'49 

50 

O 
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Agriculture^ all ^fields 
Anatomy ancl\histolqgy 
Bacteriology^ 
Biochemistry 

Biology (general) ^ " 
Biophysics . • 

Botany^ horticulture^ plant pathology 
Entpmoiogy* ^ 
Forestry^ all kinds 
Genetics ^ 
Immunology / 
Marine/animal or life science 
Microbiology 
Physio logV 
Zoology 

Other biolog^al science 

] 

* ENGINEERING 

Aeronautical , 
Agricultural 
Archi te<S tural 
Chemical 
Civil 

Electrical 'or 
Envirooraental , 
General 
Industrial 
Mechanical 
Metallurgical, 
Mining, geol.. 
Nuclear 

qi{>erations research. 
Technology* . - 
Other engineering 



aerospace, 
ft 



electronic 
sanitary 



xnaterial 
petro« 



astronautical 



systems 



PHYSICAL SCIENCE MATHEMATICS 
A£(tronoiny 

Atmospheric science (meteorology) 
Chemistry , ' 

Computer science and data processing 
Earth scienc^ (geology , geophysics^ 
Geography 
Mathematics 
Oceanography 
Physics ^ 
Statistics 
Other physical 



sciences 



SOCIAL SCIENCE 



Anthropology 

Economics, all fields 
Linguistics 

Political 'science (incll government, 

intornational relations) • 
Public administrati<^ , 
Psychology (all ficlSis except clinical) 
Social work^ .all fields 
Socio locjy 

Other social science 



ARTS AND 



53 
54 

55 

57 
58 
59 



60 

61 

6Z 

63' 

64 

65 

66 



67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 



78 

79 

80 

81 

82| 

83' 

84 

85 

86 

87 

88 

89 

90 

91 



92 
93 
94 
55 
96 
97 
98 
99 



HUMANITIES 



J 



Art, fine and applied 
Englif^h (language and 
Foreig^^anguage and 
Histor^ 
Journalism, all fields 
Music, all fields 
Philosphy , all f ie\ds 



literature) 
literatuj^e 



BUSINESS 



Accounting 

Business Administration (general) 
Finance 

Marketing and sales 
Management, all 'fields 
Secretarial studies V 
Other business 



recreation 



EDUCATION 

Art or music 
Biological sciences 
Business 
Elethetitary 
Mathematics ^ 
Physical education or 
Physical sciences 
Secondary 

Scijence education, otJter 
Spepial education 
Other education 



PROFESSIONS, TECHNtQAL FIELDS 

Archii^ecture or urban planning . 

Clinica^l psychology 

Dentistry ' 

Drafting or- design, all fields 

Hon^ economics 

Health technology (med., dental or lab 

Law or pre-law 

Library or archival science 

Medicine or pre-medicine 

Nursing 

Pharmacy * , ' ' 

Religion 

Other health professions 
Other 

OTHER 

Building trades « 

Conununlcations (radio, T*V. ) ^ 

Crafts (skilled), all fields 

Law enforcement 

Machine operation 

Military science 

Other, not elsewhere classified 

Undecidec^ 



own No. 9^rS76001 
txiiirfjt? Doccmbcr 107G 
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_ 197^ SlTRVbY OK RtCKNT SCIKNCE A:4D KNGlNtEKlM; CltADUATES 
KATIONIAI 'SCIENCE FOUNDATIOJT 



1. Date of Birch 2, Citizenship 



Mq. Day Year 



USA . . ; I □ 

Non-USA * 2 □ . 
^Specify 
country 



Sex 
Mol 

Ft- 



,ie n 



Race/Et^lc Idencif ication 

Vhite/CaiArasian . 1 [j 
Black/ Kegro/or 
. Af rorAaterican - 2 [ 1 
Aoerican-Indian . 3 \ \ 
Hexlcad-American/ 

Chicatio r • . . 4 Q 



Puerto Rican/ 

American 5 

Oriental 6 

Other Asian * . « « 7 

Oth^r (Specify) , . 8 



5, 



List in th^ table below all undergraduate and 
graduate degrees » excluding Koi^rary degrees, 
than have been awarded to you* Please use 
Specialty List on Page 2 for major ^eld and 
nioib^r. ^ 



Type of 
; Degree 


> - * ^ ^ 

Granted 


Major Field 
(I'se Specialties List) 


Month 


Year 


Sj^ame 


Number 


Bachelor *s 










Masters 










Doctorate 











PLEASE KOT^ 'that ^ itens 6-14a, , inforoation' is 
requested for the current year as of the «#eek of 
^ June 7> 1976 ^ 



6. Whiit waa your employment status as of the period 
indicated? (CHECK ONLY ONE CATEGORY,) 



E«q>loyed full-cirac, science or 

'i^gineering related po!?itions - 
Employed full -time » nonsclence or 

nonengincering related position 
Efl^loyed p.nrt-tinn.'. science or 

engineering li lntcd ^>ositfon. . 
, Employed part iim.', nonscience or 

nonen^lAeor inr. rrlated position 
Po^iCdoctot.ii appoi UtBKMlt ( ft* 1 loW^ 

ship, traini.-of;h lp» research 

^ associa^eship. etc.) 

Unemployell and stacking employFYcnt 
Unorployril .in«l not ftfi-kini*. 

em|iUtyf^L.itt 

Retired ind not rmphwud. . 
Other (Sbecify); 





to 


7 


2U Co 


to 


6a 


3 □ C ,o 


to 


6b 


4 G Go 


to 


6b 




to 


7 


6 n 


lo 


15 



. . . 7 fj <:.. to 15 
• . , 8 [J <^ lu 15 
9 [j to J5 
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6a, 



If you vcre^^wployed full-titoe during th»» 
June 7 , t976 / in a position unrel^itcd to 
or en^HTeei^ing, what was the ^«5ST important reason 
for taking the position? 



c ier 



Pre/er nonsclcndcf or nonengineefing 

position/. ^ I [j 

Promoted out of science or 

engineering position 

Pay is better , J . 

Locational preference 

Scienc6 or engineering position 
not4^available . * 

Other (Specify): 



Co to 



6b. If you wtre enpioyod part-time durin<5 th*' vcek 
^ of June 7, wt re you seeking fuit-timt- 

emplo\*ment? 

Yes . , . lO No . . . ad 



7. 



Wliich category bclovr beet describes the type of 
organisa^on pf your principal employment^ 
(CHECK ONLY ONE CATECdRY.) 



'Business or industry , . . j 

Junior college, 2-'year college, technical 

institute 21 — i 

Mimical achool . . 3 

Pour-year t:ollcge or university other ' 

than siedical scliool ^ . . . , . 4 iTl 

Elementary or secondary school systen. ! ! 5 M 

Hospital or clinic 5 Hj 

U.S. military service/ active duty, or 

Cranissioned Corps, e.g., UPHS, NOAA 
U,S, ^vemment, civilian eniployee 

State government . . / 

Local or other government .r^ . . . 
(Specify); 



iA . . 7L 

, . . 8p 

. . . 9h 

. . .10 1^ 



8. 



International agency 11 

Non-profit organization, other than 

hospital,/ clinix: or educational 

institution. 12 itl 

Other (Specify): 88^4 



What was the primary (A) and secondary (B) liork 
activity related Do your position? (CHECK ONLY 
ONE BOX IN EACH COLU^tN.) 



Management op acfmini^;t rat ion of : 

Research and cit'Vt*li»pmt>nL \ 

Other than research & development . , 2 

Both 3 

Basic research ' ^ 

Applied research \ \ b 

l^velopment of equipaient, products, 

systems d.itn ^ 

Design. . ! 1 " 7 

Teaching ! 8 

Report or other technical writing, 

- editing ♦ . . 9 

Production, • " 10 

Consulting (Specify): . 

Professional st-rvices to indltVilKrals. . 12 H 
QuaUty control » inspcatlon. testing ' 
Sales, marketing, purchasing. 



0 



BI3 



.13 I 



-A 



r 



< 



From th£^ tk^ptree and Lmplo>;metU Specialties Lise 
on Page 2, «;45lecl iind enter bet it the numbar and 
title of the specialty fiyst closely related to 
your principal cmploymi^Vit^ Write in your 
specialty iC it is not on the list. 



Ilusd>er / Type of Specialty 

10. Uhat percent of time did you dfevote to each of 
* . the following activities? 

• T Percent 

Maoagenent. or administration of: 
^ Research smd developoti'nt. ..... 

Other than research and development • 

Basic research 

Applied research 

Development ^ 

Design ' 

Teachings 

Consulting 

^ Product ion / 

Other (Sp«rffy): " 

TOTAL loer: 



11. Please give the name of your pirincipal 

esiployer (organl2:fttion» company, etc.» or^ if 
self-employed write "sclf")^ and actual place 
of employment. 



Name of Employer 



\ • 

If academically employed : 

a. Xheck whether salary was for 9*10 nonths 
or 11-12 aocfths □ . 

b. What was title of your position? 



Professor ...... 

Associate Professor 

Assistant Professor 
y-tns true tor 

Lecture 

Teaching Assistant. 

liesearch Assistant. 
' Ot^er .(Specify) : 



boes aot^apply. 



7 



13. 



Listed iHilowr are selected topics of criticil 
national Interest. If you devoted a signifi-* 
cant proportion of your professional time 
to aoy of these problem areas in the week of 
June 7. iy6 , please* check the box for the on 
on which you spent the MOST time. 



Education: 

T^a^hing. ..i*. v^^*** 

Other 7% 

Health 

Defense 

Environmental protection, pollution 

control ' 

Space * • • • 

Crime prevention and control. , • \ . . . 
Food production and technology. . . » » 

Energy and fuel . • • . . 

Other minera^^ resources • • ^ 

Coi^minity development and services. . « • 
Housing (planning, design, const rue tiun^ • 

Transportation ^ 

Other (Specify) : 



1 
2 
3 
k 

5 
6 
7 
8 
9 
10 
11 
12 
U 
88 



None of the above 



:iM 



City 



State 



Zip tkHle 



12. What was the basic annual salarjr* associated 
«tth your principal^ professional employment 
luring the week of June 7, 1976' ^ ? 



*W)TE: 



J>€r year. 



Basic annual salary is your annual 
Mlary before deductions for income 
tax» social security, retirement. 
«tc.. but does not include bonuses, 
overtime, suwner teaching, or other 
payment ^or professional work. 



14. Was any of ydur work in the wc*fk of June 7. 19/ 
supported by U.S. Government fund.s? 



Yes 1 

Ho ... i 2 

Don't ICm>w .3 



Ob to 14 
\ Co to ! 
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IJlj'rJi* which of the fotlcwliiK Federal ageinciofi 
or- (lt:partmi*nts ^vtv nupporClng the work? (CHECK 
' ALL THAT APPLY.) 



National Scienct* Foufidatlotv* 32 

^ Envlronroont.nl Protect IcMfi Ap,incy. . • . • 33 
Enuti^.y Research «ind DevelopWint 

Adninist ration (AEC) 34 

Nucle^ Ri'gulacory Conmiission 35 



Agency fov^ Interuacional Deveiupmont 

Depiirtaent 5f Interior . . . 

national Institutes of Health, HEW . , 
Alcohol, Drug i\buse and Mental Health 

Administration, HEW * . / / , 

Office of Education^ HEW^ % 

Other HEW. (Specify): ^ 



361 
37 
38 



39 □ 



MpartBent of Defense*^ . 42 

'l>epartQient of Comerce • * ^ 43 

Department of Agriculture 44 

Ctepartment of Transportation 45 

DepattR^nt of Justice ^.46 

Depatitment of Hoi^^^ijg and, Urban 

Developoieot. • ^. 47 

Other agency or departnent (Specify) : 48 



B 



Don't knov source agency 49 Q 



^5. How Many years of professional work experience, 
including teaching, have you had? (Professional 
experience includes those worV activities in 
which $^ou have been engaged requiring knovledjge 

• ^ of your' field at the baccalaureate or ei^uivalent 
background*) 

Tears 



# ^ 

16* Which of the following best describes your 
current enrollc^nt status? (MARK ONE ONLf .) 

Not a student 1 fH 

Cr^uate student (post bacdataureate); , 

||ll-ti»e . 2 n 

. Part-tine^ . . • . I . . . 3 {] 



THANK YOU FOR YOUR C(X)PERATION. PLEASE RETURN THE 
CWPLETED QUESTIONJUIRE IN THE ENCLOSED POSTAGE PAID 
ENVELOPE. • 



J 
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NATIONAL SCIENCE FOUNDATION 

WASHINGTON. DC. 20550 



♦ August^ 1978 

Dear Graduate: ' 

^ ^ Ite need yo\ir help in a major national study of the bccupational 

eacperiences of graduatet^. in Science and Engineering who have been in 
the labor market for several years. This project, sponsored by the 
Hational Science Foundation and the U.S. Department of Energy, will 
obtain information from a ^cientif icaUy chosen sample of 13,000 
persons ^^hfho earned"*^chelor * s* of Master's degrees bet%#een July 1, 1971 
and JU96 30, 1972. The sample consists of graduates in engineering 
' and natural, physical, or social silence. You are one of those chosen 
to be in this ^tudy. >w 

The purpose of this studjf iNs to c<»tipil^ national statistics 
idiich will allow an appraisal o^jkh^^^^ and educational . 

characteristics of scientists anS^rogiiieers graduating in 1971/72. ^ 
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The resulting information will permit the Federal Government, 
universities and others to formulate 9cience policies and programs 
and to make evaluations wx£h regard to the science and engineering 
maxi^Knrer potential of the nation. « w 

1. 

The questionnaire oh the following pages will take about 2r0-15 
minutes of>yo\u: tia^ to ccmplete, and a |HMlbage-pn.a envelope addressed 
td Westat, Inc.. is enclose^ for its return. Hestat, Inc. has been 
selected by the National Science Foundation to assist in carrying 
ottt^' this survey . 

Ws wish you to know that your coo^leted questionnaire will be 
seen only by the iiqnediate research staff and will be used for 
statistical purposes only. In c<»qpliance with the Privacy Act of^ 
1974, no personally identifying information^ will be released to anyone. 

He think you ,wiXl f irtd it interesting and invite your comments 
c» the questionnaire items. Ii^ addition, if you have any questions 
c» the survey, or need any . assistance in coii^leting the questionnaire, 
please call (TOliect)' Mr. Mark Waksberg or Mr. George Schueller at 
(301) a81-5310. ' ^ 

It would be of great help if you' would: ccm^lete and retuk'n the 
questionnaire within the next five days, possible, we suggest 
that you do it now, while you have it in hand, we believe the impor- 
tance of the study will justify the tiro you give to xt. 

The National Sci^ce Foundation and the U.S. Department of Energy 
would gr^tly appreciate your cooperation in this survey. 

Very truly yours. 



Charles^E . Pa Ik , Director 

Division of Science Resources Studies 



• J ■ ■ 

This information is solicited uhder the authority of the National* 
Science Foundation Act of 1950, as amended. All information you 
provide will be treated as confidential and will be used for statistical 
ptuposes only. Information will be released only in the form of 
statistical summaries frc»fwhrich it will be impoi^ible to identify 
information about 'any pari^T^lar person. Your response is entirely 
voluntary and your failure provide some or all of the requested 
information will in no way adversely affect vou. 

\ 
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197S SURVEY OF fiECENT SCIENCE AND ENGINEERING GRADUATES 

Umm SCIENCE FOgRBHTION AND THE B.S. DEPftRTHlNT OF ERERCV 

■ . \ ' ■ 

DEGREE AND EMPLOYMENT SPECIALTY LIST ^ ^ ' 

Use this list for Questtons 8 and 15, Find the mjR^r corresponding to tfe appropriate major field 
^fid*fliark It In. the space provided in the questionnaire. 



A6RICUITURAI SCIENCE 
Oai Agronomy 

002 Animal /Dairy/Poultry Science 

003 Horticulture 

004 Range Management 

005 Forestry 

006 Other Agricultural Sciences 
BIOLOGICAL SCIENCE 



007 
008 
009 
010 

on 

012 
013 
014 
015 
016 
017 
018 
019 
020 
021 
022 



Anatomy and Histology 
Bacteriology 
Biochemistry 
Biology* General 
Biophysics 

Botany* Plant Pathology 

Entomology 

Genetics 

IiMunology 

Marine Science 

Microbiology 

Physiology ' 

Zoology . 

I^trltlon (excluolng^f^srae Economics! 
Pharmacology 

Oth^r BloToglcal Scfience 




EWGIWEERIWG j ^ 

'Aeronautical, Aerospace, Astroiy/utlcdl 
Agricultural 
Architectural 

Ceramic* « 
Chemical 
LI 



023 
024 
02j 



029 Elec^cal or Electronic 

030 EnvlnHiaentaU Sanitary 

031 Generar 

032 Geological 

033 Industrial 

034 fechanlcal 

035 Metallurgical. Matef^lals 

036 Mining 

037 Nuclear 

03B Operations Research* Systems 

03^ Petroleum' 

040 Technology ^Bachelor's leve]^) 

041 Other tngln^erlng 



WflfSICAL SCIENCE, MA 



ICAL SCIENCE 



Astronomy 
Atmospheric Science (Heterology) 
Chemistry 

Computer Science and Data Processing 

Earth Science (Geology. Geophysics) 

Geography 

Mathematics 

Oceanography' 

Physics 

Statistics _ ^ 
Other PHysIc^ Sciences 



SOCIAL ^lEWCE 

053 Anthropology 
054" IconoBiics, all fields* 
055 Linguistic^ . 
656 .Political Science (Including Goverranent. 

I International. Relations) 
(^7i Public Adnlnlstratlon \ 

. Psychology (a11 fields except Clinical) 

059 \Soc1a1 Work, all fields j 

060 Wlology 

061 . Criminology 

062 Urban Studies 

063 Other Social Science 

ARTS AND WWANITIES • 



• 064 
065 
066 
067 
068 
069 

■ 070 
071 

BUSIM 



Art, Fine and Applied 
English (Language' ami Literature) 
Foreign Language and Literature 
History 

Journal Isa. all fields 
Music, all fields 
Phllisophy. all fields 
Otheg Arts ami Htsaanltles 



lb 



elf 

I 



072 Accountlr^ ^ 

073 Business Ac^inlstratlm* General 

074 Finance * 
fterketlng and Sales • 

176' Management* allVields 

077 tecretarial Studies 

078 Othar Business /- 

EDUCATION 

079 Art or Music Educa,t1on 

080 Biological Science Education 
OBI Business Education 

082 Elementary Educatioti 

083 Englneerlhg Education 
QM Mathematics Education 

085 Phys1caT,Educat1ori or Recreation 

086 Physical Sciences Educa^ton 

087 Secomlary Education \ 
OSB Sc1em:« Education, Other 

089 Special Education 

090 Other Echjcation 

ono PROFESS loirs, technical riELDS c*^ 

091 Architecture or Urb^n Plannlr^ 

092 Clinical Psychology 

093 Drafting or Design, all fields 

094 Home Economics 

095 Health Techn(r1ogy (>tedica1. Dental » Lab) 

096 Dentistry 

097 Medicine or Pre-Medlcine 
, OM Mursing * 

099 Pharmacy 

100 Ot»^r Health ProfesslMS 

101 Law or Pre-Lattf 

102 Library or Archival Science 

103 Religion 

104 Other 



OTHER 



10s »i11d1ng Trades 

106 Communications (Ra^or TV) 

107 Crafts (Skilled), all fields 

108 Lm Enforcement 



109 Machine Operation 

110 Military %1ence 

111 Other, not elsen^ere classified 

i 



OHB l«. 99 S . 76016 
Expires Harch 1979 . 



f978 SURVEY QF RECENT SCIENCE AND ENGINEERING GRADUATES 

NATIONAL SCIENCE FOUNDATION AND THE U.S. DEPARTMENT OF ENERGY 



1. 0«te of Birth 

rr-n 

No. Daytr««r 



2. Cituenship 

ySA ^, 

Non-USA 2 

(Specify , 



3. . Sex 
Male 



c 20 



4. W)At Is your racial background? 

kmriCM Indian or Alaska 

native ^ 1 

Asian or Pacific Islander. 2 

Black 3 

White 4 



4a. Is your etMla 
rierltage Hispanic? 



Hispanic 
origin 

Not of ^ 
K1spi»i1c 
orlain - . 



1 □ 

2 □ 



What Is your marital status? 

Single* ne^er flurried < 1 ri Go to 6 

Scfiaratfid, divorced, or wldoiiied 2 

Harried 3 jj 



Od you have any children? 



No 



1 



. ,Yes, under . 
qr age > .... 2 □ 



Yes, 6 years 
of age or 

over- 3 □ 



Are you ^l^lcally handicapped? 
Yes 1 □ . No 2 Q Co to T 

Wiat Is the nature of your haAlcap(s)? (Mesrk (XB many 
OM apply. ) 

Visual 

Auditory 

Orthopedic * 3 

Other i specify )i> _4 




Mil Ch of the folloiflng best describes your enrollment * 
^'status as af the week of August. 7, 1978 ? (Hark one 
cnty.) ^ 

Not a Student \ 1 □ 

Graduate > student (post baccalaureate) 

Full-tlnr i 2 r 

Nrt-tlie 3 ^ 

Undergradulate f ti^ent 4 

^ N 



l\%t In tfw table belOM^all undergriKluate ami gradUate 
degrees* excluding honorary degrees^ that l^ve^been 
awarded to you! Please use Specialty List <m page 2 for 
major fleid and nuti^^er. 



^P* of 
Degree 


Ranted 


Hajer Field 
(Use Specialty List) 


lltmth 


' Year 


Nim 


Number 


Bachelor's 











Master's 




^ 






Doctorate 










Other 






1 





9* How'many years of professional work experlend^,- including | 
teaching* have youytad? ^Professional experience 'includes ; 
those work activffWes In which you have been engaged re- i 
(firing knowledge of your field at thef t^cca laureate or 
equivalent background.) 



Years 



PLEASE WTEf that in it^rm 10-^22 infoimatian is ^r&qtietsd far 
aurrent year as of the 99eek of A^i^uBt 1978 . 



10. 



10b. 



10c. 



What was your employment status as of the period Indicated? 

(check only OME category •) ^ ' 



Employed full -time, science or ' . 

e^lneerlng-related fWSTtioh .^..v,... 1 Q 
Employed full-time* nonsdence or 

nonenglneering-relat^ position ^ 2 □ 

Dnployed part-tlR%, science or' , 

engineering-relate t^sitlon 3 Q 

Employed part-time, nonsdence or % 

nonengineerir^-related position 4 Q 

Postdoctoral appointrmit (fellowship* 

tralr^eshlp* research assoclateshlp* 

etc.) , 5 

thie^loyed and seeking es^toyment 6 

Not employed and mt seeking 

emplo>«ent 7 

Retired ami not employed 8 

Other (Specify): 9 



s 



(k> to 11 

(k> to ^Bk 

Go to 10b 

Go to lOb^ 



Goto'fl 
Go to Wc 
and, igd 
Go fo lOe. 
Go to 2Z 
Go to 11 



10a. If you Mre en^loyed full-time 6ur\n^ the week of 



Aumist 



7| 1978 * inii posHlon unrelated to science Of 
ring, what was the MOST Important reason fdr 



engfnee 

taking the posltl^? 

Prefer rKinsc1em:e or mmenglmering 

<>os1t1on 1 n 

Promoted out of science or ei^lneerlng 

position 2 n 

Pay Is better 3 ^ 

- Locatlonal {^ref^rena^ 4 L 

Science or englr^rlng position not 

available 5 Q 

Other (Specify): ^ 6 [j 



\Go tojl 



If fou were employed part-time (knring the week of 
August 7> p78 * were you seeking fuU-t1^ 
employment? ^ . 



Yes 



1 □ 



No 



Qo to 11 



If you were unemployed and seeking employment dur{ng the 
week of August 7,- 1978 * was your job search restricted \by: 



Geographic locatign 1 

Family responsibilities 2 

Need for part-tim en^loyment 3' 

Other (Sp^fy) : [ 4 



lOd. Itow many weeks, during the period of laneo^toyment ending 
with thet week of Auyjst 7, 1978 * were you unes^loyed and 
seeking work? 



(k> to tS 



If you i^re not en^Ioyed and not seeking woHc durlnq 
the i<eek of August 1 ^ whit was the most 

Important reason, for f\ot seekHrg work? 



Full-time graduate student 1 

Tee^rarHy absent for health or 

personal reasons 2 fl 

Tending to family responsii^iH ties . - 3 [j 
Could not find work or believed m> 

Job available in field 4 

Insufficient financial Incentive *5 

fti layoff 6 

Other (Specify): ^ ^ 



I 



<^ to 



\ih\fh <ate9ory below b^st describes the type of organi- 
zation of your principal e«p1oyment during the i^k of 
Au^St 7^ 1»78 ? (Ch^ffk only ONE category. ) J 



tdustry 01 
• Z^year college, technical 



Business or 

Junior colle^, Z^year college, technical 

Institute • 02 

Medical school 03 

^mT')f^hT college or university other than 

owdlcal school 04 

Elenentary or, secondary school system 05 

Hospital or clinic M 

U.S. iill.itary service* active duty, or 

'Coranlssloned torps, e.g., USPHS, l^«)AA 07 

U,S. govemmenr^ civilian es^loyee 08 

State goverranent 09 

Local or other ^vemment (Specify) \ 10 

• * * 

InternatKmal a^cy 1 1 F] 

Nonprofit organization; other than Nispital, 

clinic, or educational institution 12 PI 

Other (Specify ):^__, . ' 13 □ 



13. 



Please givf the riame of your principal esiployer 
(oraanlzatim, company, etc., or if self-employed, . 
write "seir*), and actual place jDf employment'during 
the week of August 7, |jl78 . 

} 

Name of Gnployor 



StMtm 



\ 



What percent of working tiRie did you devote to each of 
the follo4inq activities during the week of 
August J. 1978 ? 

Percent 

Management or a<fen1n<strat1on of research 
and development 

Nanagernent or ddfninistrati(w of other 

than research and development 

Teaching and traihing preparing and 
teaching cours^, guiding arKi counselling ' 
students or trainees ^ A 

Basic research \ 

AppH^ research • 

Develp^m^nt — produ<ft, process, and 
technical development, 

Report and technical writing, editing. 
Information retrieval 

Clinical diagnosis ^ I 

Design of equipment^, processes, models 

QualHy ccmtrol, testing, evaluation, or 
.inspection ? 

0|»rat1ons — pro&4ct1(m, maintenance, 
construction. Installation yrpf 

Distribution — sales, traffic, purchasing, / 
customer apd public relations f 

Statistical work — survey work, f^ore- | 
casting, s^tistlcal ar^lysis - 

Consulting , 

Coi^ter appllcatloris - . ^ 

Other actlvltlesi^^jreet/V^:^ 



01 



02 



03 
04 
05 



06 

07 
08 
09 

10 

n 

12 

13 
14 
IS 
)6 



lopil. loot 



14. kpong al' the activities .marked above, »*hich mbs your 
^ primary and »#hich ms your major secondary activity? 

(Fill in the appropriate code mm^ra — 01 to 16 — ^ 
fn^ Q.13.). 



Primary work activity ...*. 

^Jor »e«ofldary work activity- 



n 



a 



IS. 



From the Peqfee ami Employment Special tt^s* List on 

paqe select dnd enter both the niMtfoer and.tltTe of 
^^^^dalty most clo'iety related to your principal 
^■■■pent during the week of Auq u«;t. 7, 1^/1 . 

Please "wite m your specialty if it Is not on the 

list. 



Type of Specialty 



16. 



4Aiat Mas the basic annual salary^ associated with your 
principal professional employment duri/tg the week of 
Ay^st 7, 1^78 ? _ 



per year 



^ HOTi : BfiaiiS annual salary is your annual sdlapy before 
^ di' lii.7ttons for inr*fyfm tax,. &Lnria! "^e^ntrity, re- 
tii.^'ene'nt^ etr.g tut difes rut include t^nusea^ 
ovmrtim^t surmxr tea^fhit^, or other patent for 
'professional ufork. , 



16b. 



16c. 



aL 



Were you academically 
employed? 



res 1 n 

No 2 □ 



Go to.l6h 

and 16a - 
Go to 17 



Check whether salary fas for: 9-10 months 1 

^,^J^ fl-12 months 2 

y 

hfhat MS tfW tlt^e of your position? 

Professor 1 ^. . 1 

Associate professor 1 . 2 

Ass^lstant professor ^ 3 

instructor /. 4 

Lecturer 5 

Teach1n9 assistant 6 

Reseaffh assistant r 7 

Otiwr • (Sp^i^fy): ' ^ 8 



^7. Ms any of your work In the 
week of August 7, 1978 
supp6rted by U.'S. government 



i 



.:::1B, 



Yes 

NO 

Oon't 
know* 



3 □) 



Go to I7a 

Go to 13 



17a. 



IF YES to I7« which of the following federal agencies 
or departflients were Supporting the work?. (Chi^ak all 



Agency T^wLlnterrjatlonal Development 01 

Envlronmenfy Protect ion Aqency : 02 

Natic^al Aerohautics and Space 

Administration 03 

(National Endowment for the Arts 04 

Milonal Endowment for thr Humanities 05 

National Science Foundation 06 

Nuclear Regulatory Ccmilssion 07 

Smithsonian Institution 08 

Department of Agriculture *. . 09 

Department of Cowir^rce ^ 10 

Oepartfl«nt of Itefense 11 

Department of Energy , 12 

tepartment of Healthy Education* and Welfare: 

llatlgnal Institutes of Health 13 

Alcohol, Drug Abuse, ^nd Mental Health 

' ' Aitelnlstration ; 14 

National Institutes of Education IK 

Office of Education 16 

Other (SpeHfy): » 17 

Departm^t of Housing and Urban Development ./ 18 

Oepartntent of the Interior 19 

Department of Justice , 20 

« — - of Labor 7 , 21 

of State 22i 

of Transportation 23 



B 



□ 



Department 
Department 
O^partmegt 

Ott^r agency or departdfient (spe^fy) : . , . . 1 . 24 



Don*^ know source agency 

r 



16. lifted below are 
Intei^est, If 

' your profes 
the week o 
for the m 



uw arc bcir 

14 you dev 
sslcmal tim 
f AugUlt 7> 
E on wfllch 



tof^cs of critical nafkmal 
a significant proportlorrof 



selected 

devoted a s'ignlflcant proportic 
me to any'of these problem areas 

1978, please cteck the box 
you s(^nt the HOST time. 



In 



Energy arvi fuel 01 

Health r 02 

(tefense 03 

Env1ronmen||f1 protection, pollutlpn 

control 04 

Education 05 

06 

...... ^ 07 



Go to 19 



ori4ro 



Space 

Crime prevention and o 

and other agricultural 

products 08 Q 

Natural resources* other tt»n fuel 

^ or food : 09 

Community development and services 10 
Houslrfg (planning, deslgo^' 

con^ructlon) , 11 

Tn^nsiM>rtatioi?, coimtnlcatlons .. 12 

Cultural life 13 

Oth^r area (Specrify ) : . 14 

Does not apply 88 Q 



*Co to 23 



B 



ERIC 



flMse check your best estimate of the percent of WHir 
^fessiofial til* durinq the weel^of August 7, }97\ 
It MS (fevot|^cl to energLx and fuel. 



100 percent 1 \*. 1 

75 to 99 percent \. : 2 

50 to 74 percent 3 

25 to 49^rcent : 4 

24 pendent or less ^ 5 



Fro« the ?1st below, check the ONE energ^r source that 
Involved the LARGEST pro^wrtion'^ your erargy-related 
nork during the n«ek of August 7, 19fe . 

Coal arMl coal products 01 Q 

Petrolein (Including oil shale and tar 

samis) K 

Natural gas 03 

fission : 04 

. Fusion V - ^ 

Itirdroenergy ^ 06 

Direct solar (Including space and water 

heating, therMi, electric) 

Indirect soiar (winds;' tides, blomass, etc.) 

Geothermal ^ 

Other (Stmcify): ^ 10 



r 



21, 



Please read the following ll^t cff energy-related 
activities and check the 1tefn(s)''^liiit best describe the 
actlvlty(les) in which you were engaged during ^tbe week 
of August 7^ 1978 . (Owek all' that apply*) 



Exploration |, 01 

Extraction (gas, oil* mining) /. 02 

Manufacture of energy-related components 

or products ^... 03 

Fuel processing €(1ncl yd Inq refining and 

enriching) -04 

'Electric poller generation 05 

Transportation, transmissioitt distribution 

of fuel or energy^ .06 

Energy storage v ^ 0.7 

Enf rgy utilization, managenent C6 

4$uel reprocessing or disfKisal ' 09 

Energy conservation - .r 10 

Environmental impact (health, economic* etc.).. 11 

Education, training ^ 12 

^Ott^r (Spmaify): 13 

i ^ 



B 

□ 

B 



22. Please enter the mg^r of the activity froai the above 
list that best describes the activity In which you 
spent most of your er^rgy-^related time. (Fill in th^ 
(ippropriatm mmifmrB 01 to 23 — firom ^« 21.) 

■ . m 



Thank you for ca^letlng this qi^stlofmalre. Please return the completed fona In the enclosed postage-paid envelope. 
If yoy ham any comme^jts on the content of this guestidrmalre. please state them here. 




•r « 
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FOLLOW-UP SURj[EY OF 1961 FRESHMEN WHO, WHEN SURVEYED IN 1971 

HIGHER DEGREE THAN^A BACHELOR'S 



. HAD AHAINED NO 



Higher Education Research Institute 



THE FOLLOW-UP -SURVEY INSTRUMENT 
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CiENTlFIC 



A Piarticipatin;; Organization of the 
m MT ^» ..r ^ AMERICAN ASSOOATION FOR THE 

A IV P 0 W E R ADVANCEMENT OF SCIENCE 202-223-6995 

'1776 Massachusetts Avenue, N.W. 202-467-4325 
Washingtoti. D.C 20036 



M 

Commission 



May 8, 1^78 



Dear Colleague: 



ERIC 



We are seeking your help to carry out one facet of a study of th*e labor' force 
participation of women trained in science or errgineering, and their uti'lization in 
the workforce. This study, supported by the National Science Foundation, will 
examine a number of questions. ' 

What is the work experience of women who graduate in science and engineering? . 
Are they less likely than men pr than wonien who graduate in otTier fields to purs\(fi.-~^ ^ 
a career? If so, why? How dp the factors and impediments, influencing the pro- 
fessional career of a woman scientist or engineer differ from those affecting fnen 
with similar education, or Wbmen in other fields? 

The, impetus for the studjp is a disturb'ing statistical finding' by the Najfcional 
Science Foundation that almost half* (47%) of all women scientists and engineers were 
voluntarily out of the workforce in 1974, compared to only 12% of the m^n, and 
compared to 36% of all womeh with four or more years of college. Our purpose is 
to determine whether this finding continues in data for later years, and to examine 
reasons for the temporary or permanent withdrawal from the labor force of Wbmen - 
trained In science and engineering. The findings will result in recommendations 
designed to improve professional opportunities for women in these fields. 

In addition to analyzing data from other" studies, we are contacting a small 
and select sample of women graduates in chemistry and engineering over the past 20 • 
years, with assistance from their colleges and universities. . * 

As a" gradJate in 'engineering ftcom Purdue University, we hope you will 
help us to accomplish this part. of our study by completing the enclosed questionnaire 
and returning it in. the self-addr«ssed envelope before June 2. All responses 
will, of course, be* kept fully confidential. Neither Individual respondents nor 
participating schools will be identified. If you would like a suiwi?ry o^' the 
findings, ^Tease write your name and address' on * the enclosed label and return it 
with youi^questionnaire. ^ 

Whether you are a former, present or aspiring re-entrant member of the science 
and engineering workforce, we need yotrr help. This questionnaire represents a 
sizeable intrusion in your busy schedule, .but we hope you agree that the goals of 
the, study justify the effort. 

Sincerely, . ' 

^ Betty A. Vetter 

Executive Director 

»m9riC9n Anthnpolo^al AtsocMion Amtrtean Institutrof ChemisU 

American Association>or th« AdvancenMirt of Scienc* \ - * Amrtain Institute of Physics / 

American Aitronotnicjr Society t , American PsycholoRical Assc^ion 

American Chemical Society AnMrican Statistical Association 

American Institute of Biological Sciences , Conference Board of the luathematical Sciences 

y,. Federation of American Societies for Experimental Biology 



^ / SCIENTIFIC MANPOWER COWISSION 
STUOY^ ^0^gll4R^UATES IN SCIENCE AND' ENGINEERING 



1. 



\ 



OF BIRTH 



2. 



No. Day Year 

7 



MARITAL STATUS; £J Single, never married (Go to question 4) 

O Separated, Divorced, Widowed . , 
O Married . 

A. If nbw-or formerly married, check his highest education: 

O Some High School £J Bachelor's Degree v 
U High School Graduate O Master's Degree 
£7 Some Col,lege £J Doctor's or Professional Degree ' 



3. 



PARFNTAi ^TATiK. ^' ""^^^^^'^ occupation is: Otn a field closely related to i 
PARENTAL STATUS ; / (j^^gj a ^^^^^ somewhat related to 



Number of Children 


Aqe 


0-6^ 


7-12 






None 










One 










Tw 










Three or more 











5. Are you physically handicapped? £7. Yes £J Ho 

6. HIGHtR EDUCATION . 



CJin an unrelated field. 
4. RACE/ETHNIC IDENTIFICATION 

BWhite/Caucasi^ 
Black/Negro 
ty An^rlcan Indian 
C7 Hispanic 
C7 Asian 



V 



mine, 
mine. 



College or University 


Years Attended 


Major Field 


Degree & Year 






« 














■ ■* — 







7- CURRENT EMPLO YMENT STATUS (Check and con|)lete one answer, A through G) 

£J A. Enployed in silence or engineering position OFull-tlme £J Part-time 
If part-time, are you seeking full-time employment? O Yes t? No 
iGp to question 8) . 

£7 8. ployed in non-sclence/eru^neering position OFull-time P^rt-tlme j 
1. If employed part-time, are you seeking full-time employment? /;7Yes ONo 
Z. Reason for accepting position unreined to science or engineering.: 
O a) Prefer non-science or non-engineering, position 
£7 b) Proifioted out of science/engineering position 
£7 c) Better salary in non-science/engineering position 
O d) Location of job preferred over other considerations 
O e) Science or engineering job not available 

£7 f) Other (Specify) 

(60 to question 8) '. 



.0 C. 



PostdoctoraT Appointment (fellowship, traineeship, etc.) (Go td question 8) 

Sl!If^^2?!i/"?J^'^^"^.^l°^"*' OFull-time £7Part-time OEIther one 
- Major diffic4Jlt1es in finding employment:'*( Check all that apply) 



£7 a) 
£7 b) 
£7 c) 
£7 

a 

£7 
£7 
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Finding a suitable job in my field 
Lack of geographic mobility 
Finding adequate child care 

My profession^ skills are out of date or rusty . 
Salary offers 4iave been too low to be acceptable 
Sex, age and/or race discrimination 
Anti-nepotism rules 

Other (Specify) 

to question 8) " - ' ^ 



7. CURRENT EMPIOYMENT STATUS (continued) 

£7 E. Unemployed and not seeking envloyment* - " 

1. Major reasons for not seeking employment (Check all that apply) 



a a) 
£7 b 
O c 

a d 

£7 e) 
'O f) 
U g 
O h) 

O i) 
*£7 j 



Pregnancy and/or desire to devote full-time to family 
Graduate Student O full-time ZUPart-time 
No suitable job in my field 
Professional skills are out of date oc rusty 
Unfavorable' family attitudes toward my career involvement 
Geographical location of jobs 
Salary offers too low to be worthwhile 
Demands >of husjban4> career 
Anti -nepotism rules 
Personal heafth reasoij^ 
Other (SpeciifylJ 



2, Do you plan to return to the labor force? OYes £7No (If No, go to 8) 
^ If 

b) Do you expect to need 'refresher courses in science/engineering? £7Yes 



II yes, when? . ( Date) 

Oo you expect to seek a job in science or engineering? OYes /I7No 



£7 F. 
£7 6. 



(Go to question 8) 
Retired and Not En^loyed (Go to question 8) 
Other (Specify). 



£7No 



8. PRDFE^SIONAI^WORK EXPERIENCE {Exclude casual or temporary jobs and |part -time work while 

' ~ an undergraduate student) 

Have you ever been professionally en^loyed? £5Yes £7No (If no. go to question 9} 



A. 
8. 



ler, present or most recent job first) 



DATES 

(From To) 


■JOB TITLE PRINCIPAL ACTIVITY TYPE OF EMPLOYER SALARY ^ 

(See Codes) (See Codes) (Start/Finish) 


1- 




' . \ ^ \ — 


3. 




1 


— ^ ■ ' : — '■^^^^ r. 

_ . _ 
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Principal Activity ' 

. 01 Teaching 

02 Research, Development 

03 Technical Mana^ment ' / 
-04 Non- technical Maoagement 

05 CoRiiSuter Applications 

06 Consulting 

07 Other Professional Practice 

08 Sales, Marketing, Service 

09 Writinq, editing, etc. 

10 Secretarial, Clerical 

11 Other (Specify) 

For jobs listed above, circle the nuatber Indicating relatecfeiess of job to your 
highest degree -field. 

—m 



Type of Employer 

01 College or \jnivers1ty 

02 Elementary or Secondary School 

03 Private Industry or business 

04 Federal government 

05 State or local government 

06 Non-profit organization (Other than 
educational institution) 

07 Sel f-enn)l oyed 

08 Military service 

09 Other (Specify) 



^ tefiftEE IN FI ^lD not -teQUIR^d But 
REQUIRED HIGHLY RELATED 



SOMEWHAT 
RELATED 



RELATED 




1 
1 
1 
1 



2 
2 
2 
2 



3 
3 
3 
3 



4 
4 
4 
4 



* - 3 - 

PROFESSIONAL WORK EXPERIENf^ F fmntim.ow) 

d. Hlmber of years since baccalaureate you have worked in a sfcience or engineering job: 
years, Full-tiirje - Y ears. Part-time 

E. iufliber of years since baccalaureate you have worked In non-science/engineering job: 
_Yeirs. Full-time ' ' . _Years, Part-time 

F. /Number of years not employed since bachelor's <tegree: f vea^^ 
9. CAIEER INTERRUPTIONS 

baccalaureate degree.. have y6u ev^r been away, from full-tiite 
empTpyment for six months or more? lj>(es ONo (If No. go to question 10). 

How many such breaft in employment have you experienced? ' ' > 

C. What was the longest such break? ^( Years) 

0, How long was the most recent break? 



(Years) 



E. Wmt we're'the reasons for these breaks? (Check all that apply) 



J Months)' 
(Months) 




.w ■■■■ 



F. Did you return to.jprofessional employment after mast, recent break? 
LJ les /I7 Ho ZI7 Currently seeking employment 

10. gAREEl^ DEVELOPfCNT: To what. extent have the'followiftg factors had a negative effect 
on. your career development and/or involvement? ' ' ^ 





Not . ■ 
Applicable 


Little or 
No Impact 


^derate 
Impact 


Major 
Impact 


A. Inadeqdate funds for education 










B. 0n6 or more young children- at home 










C. Inadequate household help 










D. Attitude of family adainst career 










E. Attitude of friends aaainst career 










F. Little financial incentive to work 










G. Unsatisfactory jo6 opportunities 










H. Dem^mds of husband's career 










I. Other demands on tiiro (fartiily, social) 






4 


— /- 


J. Personal heajth , 










Sej{, rasce-or ^tje. discrimination 










L'. Geographical location of jobs 










M. Travel demands of job 

» 











PLEASE ADD ANY OTHER COMMENTS ON THE BACK OF THIS PAGE 

N<ase return completed Questionnaire to: 
Scientific Manpower Commissibn 
1776 Massachusetts Ave., N.W. 
Was^hington. O.C. 20036 ADDRESS 



THANK YOU FOR YOUR TIME. 



NAME 



(Optional) 
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